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PREFACE 



f The aim of this book is to give a short and practical 
' account of the Diseases of the Ear, and while it is speci- 
ally intended for those who have not had the opportunity 
of devoting much time to the auhject, I hope that it may 
be of some service to the more experienced practitioner. 
I With the exception of plates VI and XII, reproduced 
1 by the itind permission of the publishers, Wilhelm 
Braumiiller, Vienna, the jDuBtrationB are original and 
have been prepared, under my personal supervision, by 
Mr. Frank Butterworth, and Mr. Wilson photographer 
I to the London Hospital. 

HUNTER TOD. 
I 111, Harley Street, 
London, W. 
Jidy, 1907. 
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INTRODUCTION 

The organ of hearing is divided into two parts : — 

1. The conductive, 'portion consisting of the external 
ear (auricle and external auditory meatus), the middle 
ear (Eustachian tube, tympanic cavity with its ossicles 
and menibrane, and the antrum) and the mastoid cells ; 
and, 

2. The. perceptive apparatus consisting of the laby- 
rinth, auditory nerve and its connexions with the 
central nervoua system. 

Diseases of the conductive poction form at least 90 
per cent, of aU the cases met with in the practice of 



The chief symptoms for which advice is sought are 
pain, deafness, discharge from the ear, noises in the 
head, and giddiness. 

Before the actual examination of the patient, as much 
information as possible should be obtained with regard 
to the cause, onset, and duration of the disease, and 
whether the symiJtoms have been continuous or inter- 
mittent. If there is a history of nasal or post-nasal 
catarrh, it is important to determine whether it has any 
relationship with the aural affection. In cases of 
chronic progressive deafness in young people, and 
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F especially in caaea of sudden internal ear deafneaa, the 
queation of inherited or acquired syphilia must be borne 
in mind. It muat also be remembered that, quite apart 
from the usual obvious causes, many other conditions 
may produce deafnesa ; for esample, druga auch as 
quinine, occupations involving exposure to loud and 
constant noise as boiler- making, or some lesion of the 
central nervous system. In caaea of chronic middle 
ear catarrh or otosclerosia, or in supposed congenital 
deafness in an infant, the family history may be of 
assistance, not only in coining to a correct diagnosia, but 
more especially with regard to the prognosis. In acute 
afEeetiona the patient's history is usually correct ; in the 
more chronic affections it is, however, not reliable. There 
may, for instance, be a complete denial of any previous 
discharge from the ear although inspection may show an 
old perforation or a scar of the tympanic membrane ; a 
middle ear suppuration in childhood is often forgott«n 
by the parents, unless accompanied by much pain, 
or profuse otorrhoea. Again, what from the patient's 
own account may at first seem to be an acute middle 
ear suppuration of recent origin, may be proved 
I by examination to be an acute phase of a chronic 
wndition. Similarly the patient's history is often 
oisleading with regard to deafness. Deafness of one 
K«ar may not be noticed until the other has also become 
Kftffected, and usually shght impairment of bearing is ab- 
Jolutely ignored. The term deafness is only used by the 
rmajority when the hearing has become so impaired as to 
t caiise inconvenience. Thus it is necessary in many cases 
Lto form an opinion n-ithout placing too much reliance on 
e statements of the patient. In every case, however. 
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an attempt should be made to obtain a description of 
the main symptoms before actual examination. 

Owing to the close anatomical relationship between 
the ears, naso-pharynx, and nose, and to the frequency 
with wliich aural disease occurs in association with, or 
in consequence of some nasal and post-nasal affec- 
tion, no examination of the patient con be con- 
sidered complete unless it has included a thorough 
inspection of the naso-pharjmx and nose. 
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CHAl^ER 1 

DISEASES OF THE AURICLE 

MALFORMATIONS. — In congenital malformation the 
auricle may be represented merely by a fold of skin or 
a row of cartilaginous tubercles, or the auricle may 
appear turned forward with the helix fused to the 
tragus forming a longitudinal ridge. Accompanying 
these deformities may be found auricular appendages 
or congenital fistulae. With the more marked forms 
of mal-development may be associated complete atresia 
of the external meatus. This is not surprising, seeing 
that the external meatus, tympanic cavity, and the 
Eustachian tube are developed from the cleft between 
the first and second branchial arches, and the auricle 
from the tissues at the posterior margin of the cleft. 

Acquired malformations may result from injury or 
disease. The commonest causes are othaematoma, 
perichondritis and frost bite. 

Treatment — ^If the malformation is slight, a plastic 
operation may be of some benefit. Accessory auricles 
are easily excised. When the deformity is great it 
may be concealed by an artificial ear, although in 
order to do so it may first be necessary to remove 
part of the existing deformed auricle, but a ridgp 
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should always be left as a point d'appui. These 
artificial eaiB can be obtained from Brooks of Halifax. 



OTHAEHATOHA (Haemaloma Anns).- — This is an 
effusion of blood between the cartilage and the peri- 
chondrium of the auricle. It [is commonly met with 
as the result of a blow, in footballers, and pugilists. It 
may also occur (apparently spontaneously, though 
probably arising from slight injury) in the aged or 
insane, degeneration of the cartilage and vessels being 
the predisposing factor. 

After the injury, a bluish-red irregular and rounded 
swelling appears, usually occupying the upper half of 
the anterior surface of the auricle. It is doughy to 
the touch, and is opaque to transmitted light. Pain 
and tenderness are generally moderate. 

Treatment is chiefly expectant. If the haematoma 
is large and the auricle hot and tender, applications of 
cold compresses of evaporating lead lotion are soothing 
and beneficial. Hot fomentations should be avoided in 
the earher stages, as tending to increase the effusion. 
Usually the swelling subsides witliout suppuration. 

In some cases resolution is not complete, the auricle 
remaining thickened and perhaps more or less deformed. 
After three or four weeks, if much thickening remains, 
gentle massage for five minutes twice daily may hasten 



When the pain continues or the swelling increases 
in spite of treatment, after carefully cleansing the auricle 
and surrounding parts, the haematoma should be incised, 
the blood clot removed, and a small gauze drain inserted. 
A pad of sterilized gauze should then be placed behind 
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DISEASES or THE AT7RICLE 3 

and in front of the auricle, and gentle pressure applied 
by means of a bandage round the head. 

If suppuration has taken place, a free incision inuat 
be made into the haematoma, its purulent contents 
together with any gianulatiomi or necrosed pieces of 
cartilage curetted away, and the cavity swabbed out with 
attolutionof 1 in 500 of biniodideof mercury in rectified 
spirit, and then dried and packed with sterihued gauze. 
The dressings and the gauze packing should be 
changed daily at first if there is much discharge, but 
leas frequently as the latter diminishes. 

Progpnosls. — The greater the destruction of the carti- 
lage, the greater the deformity of the auricle. A simple 
haematoma rarely suppurates ; if suppuration takes 
place, he-aling will be delayed until all the necrosed 
cartilage has been removed. 

Diagnosis. — It may have to be diagnosed from 
perichondritis, an angeioma, a cyst, or possibly from a 
thickened auricle the result of chronic eczema. The 
history of the sudden on.set after the injury should, in 
itself, be sufficient to make the diagnosis certain. 

PERICHONDRITIS OF THE AURICLE.— It varies in the 
rapidity of its onset. In some cases ita origin is 
apparently idiopathic ; in other cases it is the result 
of infection following furunculosia, or an operation 
in the external meatus as in the cutting through of 
the cartilage for making the post-meatal daps in the 

implete mastoid operation. It may also be due to 
or occur as an after-result of frost bit*. 

The intensity of the symptoms varies with the cause. 

lie idiopathic and syphilitic varietieg are generally 
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much Ipsa acuto in their onBet and eourae than in bhe 
form due to septic infection, and tliey sliow less 
tendency to the efluaion of fluid or to subsequent 
suppuration. 

Symptoms.— The inflammation usually hegins with 
swelling at the entrance of the auditory canal wliich may 
in the first instance be niistakeu for a furuncle. There 
is a feeling of heat or throbbing in the auricle. The 
swelling spreads to tlie inner surface of the concha and 
gradually involves the whole auricle except the lobule. 
The ear projects somewhat from the head, owing to 
oedema of the surrounding tifwuea, and is usually tender 
to the touch and on passive movement. The pain is often 
intense, and for the first tew days there may be pyrexia. 
In the early stage the exudation between the cartilage 
and the perichondrium is serous or of a synovial cliar- 
acter, and the perichondritis may then he distinguished 
from otiiaematoma by being translucent to transmitted 
light and by the uniform contour of its swelling. In slight 
cases the inflammation may siibside and the auricle 
again become normal. In severe cases suppuration may 
occur ending in great deformity. 

Treatment. — 1, If the origin is apparently idio- 
pathic and the inflammation not intense, pressure should 
be applied by placing a pad of gauze soaked in evapo- 
rating lead lotion in front and behind the auricle, and 
then applying a bandage. 

2. If resolution does not begin to take place within 
a few days, or if pyrexia and pain continue, a free 
incision should be made over the swelling in front and 
behind the concha and the serous contents pressed 
out. Pressure is then applied between parts of sterilized 
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gauze. A recurrence of fluid may require further 
incision. 

3. If the origin of perichondritis is due to virulent 
infection, suppuration may occur with extensive 
destruction of cartilage. For this reason it is better 
to incise early rather than too late. If suppuration has 
taken place, the treatment is the same as in the case of 
a suppurating haematoma. Owing to the destruction of 
the cartilage the deformity may be great, the auricle per- 
haps completely shriveUing into a small crumpled-up roll. 

4. If the condition is the result of an operation on 
the external meatus, in addition to other treatment the 
latter should be carefully cleansed by the instillation of 
drops of liquor-hydrogen peroxide, being afterwards 
syringed out with 1 in 1,000 solution of biniodide of 
mercury, then dried and gently packed with gauze 
soaked in a solution of one part of carbolic acid in 
ten of glycerine. 

5. If due to syphiUs, it is of a gummatous nature. 
Incision should be avoided and anti-syphiUtic treatment 
vigorously adopted. 

ECZEMA. — ^The symptoms and treatment of eczema 
of the auricle are the same as those of eczema occurring 
in other parts of the body. The treatment described 
in detail for eczema of the external auditory meatus 
can also be applied to the auricle (page 40). If there 
is much thickening, this condition may have to be dis- 
tinguished from thickening of the auricle, the result of 
perichondritis or haematoma. 

HERPES.— Herpes of the auricle may also involve 
the external meatus. It is sufficient to protect the 
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oar by daeting it with boracic powder and applying a 
pad of cotton wool. 

SYPHILIS.— Syphilis of the auricle is rare. Gummata, 
or other tertiary lesions are the most eommon, 
secondaries are rare, and primary inieotioa exceed- 
ingly 80. 

Their course, symptoms, and treatment are the same 
as that of syphilis in other parts of the body. 

Gummata, from thickening and ulceration of the 
auricle, may have to be diagnosed from perichondritis 
or lupus. 

LUPUS.— This is not of infrequent occurrence when 
other parts of the face are similarly affected. Its appear- 
ance and treatment do not differ from that of lupus 
elsewhere. It may possibly spread to the entrance of 
the auditory meatus and, from cicatricial contraction, 
produce stenosis or even atresia of the auditory canal. 
(For treatment, see page 32). 

MEW GROWTHS.— They may be benign or maiignaiU. 
Of benign growtfis the most common is a fibroma which 
is usually situated on the lobule, often the result of 
wearing ear-rings. Rarer conditions met with are 
angiomata, chondroniata, lipomata, sebaceous cysts, 
dermoid cysts, cysts the result of haematoma, and 
cirsoid aneurism of tlie posterior auricular artery. 

Fibromata, it small, require no treatment, but if 
large may, for cosmetic reasons, be excised. 

Angiomata, as a rule, occupy the upper two-tliirds of 
the auricle, and may extend into the external meatus. 
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Operative treatment should not be undertaken unless 
absolutely necessary. If the angioma is very small, 
repeated punctiform cauterization may gradually bring 
about a cure ; after the use of the cautery there is 
always a risk of secondary haemorrhage. If the angioma 
is large, the vessels leading to the growth are first 
ligatured and the growth is then excised as completely 
as possible. 

Sebaceous cysts are usually situated in tlie upper 
part of the auricle ; their contents should be evacuated 
by a free incision, the lining membrane of the cyst 
removed, and the cavity packed with gauze. Dermoid 
cysts are usually situated just above and in front 
or behind the auricle ; operation should not be advised, 
unless for some special reason, as removal is often diffi- 
cult owing to their deep connexions. If the cyst wall 
is not completely excised, a fistula often results which 
may be more disagreeable than the original small tumour. 

The malignant growths consist of epitheliomata of a 
nodular or ulcerating form, rodent ulcer and sarcomata. 

They are described fully in all books of gcncjral 
surgery. 
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CHAPTER II 
DISEASES OF THE EXTERNAL EAR 

AKATOMY, — III Ihe adidt the external auditory meatus 
is a little more than one inch in length, raeaauring from 
the concha. It conaUta of a fibro- cartilaginous portion 
(outer one- third) and an osseous portion ( inner two-thirdis). 
The fibro- cartilage ia a fiuger-likc continuation of the 
auricular cartilage ; it ia incomplete in its upper and 
posterior part where fibrous tissue takes its place {para 
fihroaa). In this cartilaginous portion are two transverife 
fisBurca known as the fissures of Santorini. These 
exist between the three centres from which the cartil- 
age is developed. They permit of straightening of 
the external meatus during examination of the auditory 
canal and tympanic membrane ; also an abscess of the 
parotid gland may break through them into the auditory 
canal. The cartilaginous portion is attached to the 
rim of the tympanic bone, whilst the fibrous portion is 
continuous with the lining membrane of the temporal 
bone. The external meatus ia not a straight canal. 
As it extends inwards it forms a slight curve with its 
convexity upwards, the summit of which is situated at 
the junction of the cartilaginous and bony portions. 
In a horizontal section it points at first slightly back- 
wards, and then forwards. Thus to straighten the 
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external meatuu aud bring into view iia dtvper parUt, 
the auricle must be pulled upwards and backwards. 
The lumen of the auditory canal varies in Hize : it widens 




}. 1. — Vertioal seotiun through Ear— to show External 
Auditory Caiittl, Tyinptuiic Cavity, and Internal Ear. 
(Drawn from a prcpwatiim in uuthur's uullovtiun.) 

S. lattytiatl). T. Body DwctUB. 

S. SomlcifciilM c«n*l. X. Nairowinn ol niHliu at Jiinptlon ol 
4. iDoqA aod uillfliu. rarUloghnHUi imcl Ixniy piirlUfiiB. 

■ 'Njuclia. B. ftnilngliunai mentu". 



t the cartilaginous portion, becoming narrower where 
b joins the osseous portion ; it ahghtly enlarges again, 
itien narrows considerably, forming the isthmus and 
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finally widens out just before the insertion of the tym- * 
panic membrane into the tympanic ring, forming the l 
aimts of the exlemal auditory meatus. (Fig. I.) 

The external meatus is lined with skin closely united. 1 
to the cartilage' and the periosteum of the oa* 
portion. Ceruminoua and sebaceous glands are present 1 
in the cartilaginous portion, but in the osseous portion I 
they only extend a short distance along ita posterior 
and superior wall. 

In the infant the osseous portion is absent, being 
represented only by the tympanic ring, a small ring of 
bone inoomplete in its upper part. The auditory 
meatus ia formed by a fibrous canal to wliich the auricular 
cartilage ia attached ; after birth there is a gradual 
growth of bone from the tympanic ring into the fibrous 
wall of the canal, thus producing the osseous portion. 

Technique of Examination of the External Meatus. — 

Owing to the depth and narrowness of the external 
meatus reflected light must be used. For tliis, a hand 
or head mirror is required, the latter being preferable 
as it leaves both hands free. 

For a general examination of the ear, nose, post- 
nasal space and larynx the ordinary laryngological 
mirror, with a focus of 8 inches, is the most suitable, 
but a mirror of 4 to 5 inches foeua give.i a better view of 
the tympanic membrane. (Plato I, page 1.) 

The source of light is usually artificial. By always 
using the same kind of light (electric for instance) 
a more accurate opinion of the various pathological 
conditions can be formed than by employing at one 
time electric light and at another an oil lamp or incan- 



i 




Dhv Method of Cleassinq E.' 



8h 
Ti 

I 



DISEASES OF THE EXTERNAL EAR 11 

ient maatle. One of the most suitable lamps is 
^at suggested by Dr. Greville Macdonald, wliicli is fur- 
ished with a 32 c.p. burner frost«d, or with a Nenist 
ight. 
Aural Specula. — Those devised by Gruber are very 
and are to be obtained from every instrument 
:iQaker. They are elliptical in shape in order to fit the 
auditory canal and vary in size. It is useful to have in 
addition a medium and small sized speculum with a 
round instead of an elliptical extremity. 

Position of thePatimt. — The patient should sit upright 
a chair with the head turned sideways, with the 
ear to be examined towards the surgeon. The lamp 
should be a httle behind and to the left of the patient. 
To obtain a good view of the externa! meatus (and the 
tympanic membrane) it is necessary to overcome the 
;ftnatomical difficulties. In a child in order to tonvcrt 
external meatus into a straight lanal the auricle 
lias to be pulled backw ards ; in an adult backwards and 
ipwards. In a young child, owing to the shortnesH of 
the meatus, a good view of its whole length can often 
be obtained by pulling forward the tragus with tlie 
finger of one hand, and the auricle backwards with 
the other. In an infant under four weeks of ago the 
external meatus is very narrow, almost slit-like, and 
deep view, especially of the drum, is difficult. In 
'old people there is a tendency for the cartilage to 
ilapae forward, and narrow the entrance of the 



' The speculum should bo gently inserted into the 
Rternal meatus by the thumb and finger of one hand 
Whilst the pinna is pulled backwards by the other. 
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When the right hand has to be free for (iiatiipulative 
work, the beat nietliod is to insert the speuuluni by 
means of the thumb and index finger of the left hand 
whilst the pinna is held between and pulled back by its 
second and third finger. On the right side the left - 
hand should be behind the patient's ear : on the left 
in front and above it. (Plate IV.) 

PoiiUs to Notke.—\. Always use the largest speculum 
which will comfortably enter the meatus. 

2. Be gentle. Very often the meatus is exquiaiteiy 
sensitive, as in furunculosia. 

3. Tlie speculum should only be introduced as far 
as the adaptable cartilaginous portion permits, about 
half an inch in an adult, and not forced into the bony 
portion. 

4. If there is any difficulty in inserting Gniber's 
speculum the one with the round extremity should 
be substituted, and twisted round whilst being 
aerted, 

6. A view of the estemal meatus is sometimes pre- 
vented by tufts of hair fiUiug up the meatus. Td over- 
come this dit!iculty a smaller sized speculum should be 
used in order to push it further than usual into the 
meatus whilst the tufts of hair can be plastered down to 
the surface of the external meatus by smearing its 
surface with some simple ointment. Sometimes it may 
even be necessary to remove some of the hairs. 



^^K occasic 



WODMDS OF THE AUDITORY CABAL.— They may be 
caused by direct or indirect violence. 

Direct injuries are seldom of much severity and are 
occasioned by the insertion of some foreign body into 
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the ear, such as slate pencils by children, and hair piiis 
or matches by adults. The indirect injuries are of a 
more serious nature, being the result of fracture of 
adjacent bones. 

A direct blow on the chin acting through the condyle 
of the lower jaw may fracture the glenoid fossa, or a 
fracture through the middle fossa of the skull may 
involve the upper bony wall of the meatus ; the latter 
is generally accompanied by rupture of the tympanic 
membrane. 

Symptoms. — Haemorrhage is the chief symptom, but 
in fractures through the middle fossa tliere may also 
be a flow of cerebrospinal fluid. 

In fracture of the glenoid fossa with displacement 
upwards of the condyle, there will be crepitus and pain 
on movement of the lower jaw and the dislocated con- 
dyle will be recognized in an abnormal position, com- 
pressing the auditory meatus. 

Trealment — The greatest care must be taken to 
guard against sepsis. All blood clots should be 
removed by syringing with a saturated solution of 
boracic acid. After careful inspection of the meatus 
and tympanic membrane, the former should be dried 
and lightly packed with steriUzed gauze, and the 
whole ear covered with a gauze dressing and bandage. 
In fractures it is more than ever important to maintain 
asepsis. 

In fractures through the glenoid fossa the dislocated 
condyle must be reduced and the auditory canal restored 
as far as possible to its normal condition. Tlie external 
meatus should be packed firmly with gauze for about 
a fortniglit to prevent the occurrence of stenosis. 
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DISEASES OF THE CERUMINOUS GLANDS.— There 

either be increased secretion resulting in an accumula- 
tion of wax, or diminished secretion causing dryness of 
the ear. 

1. Diminished Secretion. — In tliia condition fclie 
auditory meatus is pale and dry, and it may be accom- 
panied by desquamation of the epitlielium, causing 
considerable irritation and itching of tlie ear. Dryness 
of the auditory meatus often occurs in cases of 
otosclerosis, or in the later stages of chronic middle 
ear catarrh, 

Treatment.^The irritation or itching ia best 
relieved by occasionally painting the surface of the 
auditory canal with an ointment consisting of one part 
of nitrate of mercury ointment and eight parts of 
vaseline. 

2. Incbeased Secebtion. — Tliis is only of practical 
interest in that it may give rise to obstruction of the 
auditory canal. At first the ceruminous secretion is 
soft and of a brownish colour ; in long standing cases 
the obstructing plug may consist of a liard mass of 
cerumen, epithelial debris and hair, of a black, grey or 
yellowisli-wliite colour. 

Symptoms. — These vary very much in their dcgi-ee. 
If the obstruction is incomplete the patient may experi- 
ence no discomfort of any kind. If complete obstruc- 
tion has resulted from the very gradual enlargement 
of the plug of cerumen, deafness will be the chief com- 
plaint. In many cases, owing to a rapid swelling of the 
ceruminous mass, generally due to water getting into 
the ear, the onset of the deafne^ss is sudden, and is 
fre(|uently accompanied by a feeling of fullness in the 
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liiead, tinnituB and giddiness. Cases have been recorded 
in which the removal of impacted cerumen haa brought 
about the cessation of epileptic seizureB. 

On examination, the externa] meatus will be found 
to be obstructed by a black, brown or greyish mass, 
which may be soft or hard on toucliing it with a probe. 
The plug may be so large as to almost protrude from 
the meatus, or on the other hand may merely form a 
thin layer lying against the tympanic membrane ; in 
the latter ease it can easily be 'overlooked. 

Diagnosis. — Inspection of the meatus usually makes 
the diagnosis obvious ; a plug of cerumen, however, 
may be confused with dried-up blood crusta, a oholea- 
teatomatous mass the result of clironic otorrhoea, or 
a pledget of wool or other foreign body. 

Prognosis.- — If the deafness is solely due to impacted 
cerumen the prognosis is, of course, excellent, but the 
patient must be reminded that the accumulation will 
almost certainly recur. It is unwise on the mere dis- 
»very of cerumen blocking the external meatus to 

romise the patient certain restoration of the hearing 
r its removal. In some eases removal of the cerumen 

jes not benefit the hearing to any great extent owing 

the existence of middle or internal ear disease. 

EOtses indeed are known where the removal of wax has 

caused increase of deafn&ss owing to the fact that 

the plug of cerumen had been covering an existing 

perforation, and acting as an artificial drum. 

Treatment. — If the plug is soft and of recent origin 
it may be at once removed by syringing. If, however, 
it is very hard and firmly impacted, its removal should 
)fit be immediately att'emptod ; it is wiser to get the 
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patient to instil into tlie cars, night and morning, some j 
of the following drops : — 



This may have to be repeated for two or three di 
before the cerumen is softened. If it is absolutely 
necessary to remove the wax at the first sitting, a few 
drops of liquor hydrogen peroxide may be instilled into 
and left in the ear for at least fifteen minutes. The 
phig may then become sufficiently loosened to permit 
of itB removal by syringing. Sometimes considerable 
patience is required in this simple operation ; many 
s3mngofuls may have to be employed before the cerumen 
comes away ; when it does, if ia usually in the form of 
a large plug, and the patient at once feels a sense of 
relief. 

As soon as a plug of cerumen haa been removed, the 
meatus should be examined to see if any more was 
exists. Syringing must not be more forcible than is 
actually required to remove the cerumen ; forcible 
syringing is not only painful, but may set up an acute 
inflammation of the external meatus, especially if the 
obstructing plug be closely adherent to the walls of 
the auditory canal, as in these cases portions of the 
lining epithefium may be removed with the plug, leaving 
raw patches eaaily infected by septic material. After 
the e-ar has been syringed it should be thoroughly dried. 
The meatus may appear red or raw in patche.s and the 
membrane congested. It is usually sufficient to protect 
the ear by a pledget of wool placed in the auditory canal, 
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lit if tl-.ore iJ^ much excoriation of tlie meatus it is 
dvisabic to instil into tlie ear for a few days drops 
(ontainiug 1 di-achin of nitrate of lucrcuiy ointment 
„ 1 ounce of olive oil. 

Sometimes after removal of the cerumen, although 
Jhe patient has experienced great relief, a sensation of 
Stuffiness in the ears and tinnitus may still persist ; in 
I Buch cases the tympanic membrane is usually found to 
be markedly retracted from the continuous pressure of 
I the cerumen against it : gentle pohtzerization, provided 
rthe middle ear is otherwise normal, will rehevo these 
iBymptoms. If, as a result of syringing, the membrane 
■ts fouiid to be much congested, it is wiser to postpone 
f inflation of the ears for two or three days. 

INFLAMMATION OF THE EXTERNAL MEATUS.-Tliis may 
f be either circumscribed or difTuse. 

1. Furunculosis {Otitis Externa Circumscripla) 
I occurs in adults ratlier than in children, and is due to 
I staphylococcic infection of a hair follicle usually the 
I. result of an abrasion of the skin from scratching the 
fear, or from the insertion of an instrument for the 
f removal of cerumen or a foreign body. It may also 
I occurin tlie course of middle ear suppuration, in diabetics, 
lor after extensive use of bromides. 

Subjective symptoms. — Tlio onset is sudden, and 
8 accompatiied by pain which may radiate over the 
' head and jaws ; the pain is worse at night, often of an 
acute lancinating or throbbing character, and is not pro- 
portionate to the size of the furuncle. There is no deaf- 
ness unless the external meatus is completely obstructed 
I by the swelhng. Slight pyrexia Is not i 
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and the patient is often ill from pain and want of 
sleep. 

Objective signs. — The entrance to the auditory canal, 
may be so swollen as to prevent inspection of ifer 
deeper parts ; the insertion of a speculum may be impoe- 
aible owing to the intensity of the pain produced. One 
or more furuncles may be present ; if solitary it usually 
occupies the floor of tlie canal just within the meatus. 
In the early stage there may merely be one or more 
slight swellings, exquisitely tender on probing. The 
furuncles are usually limited to the cartilaginous portion 
but may extend a short way into tiie bony portion along 
its upper posterior wall. Within two or tliree days 
after the onset, points of pus may appear on the summit 
of the swellings ; tlie furuncle usually bursts about the 
third or fourth day, but may not do so until two or 
three days later. After bursting the pain is at once 
relieved, and as a rule the swelling subsides rapidly. 
Recurring crops of furuncles are not uncommon owing 
to auto -infection. The auricle is sometimes swollen 
and may project slightly from the head ; oedema of 
the soft tissues beliind the ear may obliterate the fold 
between the auricle and tip of the mastoid process, and 
in some cases extend up towards the parietal region. 
The preauricular glands arc enlarged and tender. In 
addition there may be extreme pain on movement of 
the jaw, especially on mastication, on traction of the 
auricle, and on pressure behind it low down in front of 
the mastoid process. 

Treatment. — The first object is to relieve the pain. 
In the early stage frequent instillation of a few drops 
of the following is often of great service : — 
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Cacbolic acid . . . . .6 grains 

Morphia hydrochloride. . . .3 grains 

Glycerine . . . . . .1 drachm 

The drops should be instilled as warm as can be borne. 
Instead of these drops may be used Aural " voids " 
containing cocaine, Ath grain ; extract of opium, ^th 
grain ; or morphia hydrochloride, Ath grain. They 
are inserted into the meatus, where they gradually 
dissolve. 

In addition, warm dry applications to the head are 
very soothing ; the ordinary hot fomentations should 
be avoided, as tending to favour the production of 
furuncles. Sometimes, however, the appUcation of 
heat increases the pain ; in suchs case cold compresses 
of boracic lint should be tried. In other cases much 
benefit is derived from the insertion of a pledget of 
wool soaked in a solution consisting of : — 

Subacetate of lead . . . .10 grains 

Acetate of morphia . . . .10 grains 

Distilled water ..... 1 ounce 

These pledgets should be changed, if possible, every 
hour. 

An attempt may be made to abort an attack of fur- 
unculosis in its earliest stages by frequent instillations 
of drops consisting of a 1 in 2,000 solution of biniodide 
of mercury in absolute alcohol. 

If, in spite of these measures, the pain increases, or 
if pus is obviously present, it is necessary to incise the 
furuncles. This should be done under gas anaesthesia. 
To incise a furuncle even under a local anaesthetic is 
exceedingly painful, and may produce considerable shock. 
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For the incision a small knife shaped like a, bistoury is I 
used. The furuQclea should bo freely opened and theiij 
contents scooped out with a tiny curette. The meatml 
should then be syringed out and dried, and, whilst thall 
patient ia atill under the influence of the anaesthetic,]" 
packed tightly with ganze which has been moistenedl 
with an oil containing 1 drachm of nitrate of mercury J 
ointment to the ounce. The gauze prevents the furunolesfl 
from coming in contact with one another and by e 
cislng pressure squeezes out their contents, and at the ^ 
same time, dilates the canal. If possible the gauze 'J 
should be left in 24 hours, but if the pressure eauf 
much pain it may have to be removed lofore thi8.-J 
After the incision there ia usually immediate relief. Th^^ 
gauze dressing should be changed as often as may^ 
be necessary. The oil containing mercury acta ^ ■ 
strong antiseptic and tends to prevent the recurrence of.-l 
furuncles, and the patient should be advised to occa- 
sionally smear the auditory canal with a little of thisj 
oil for some weeks, even although the ear seems normal,J^ 
Sometimes as a result of furunculosia, patches 
granulations form within the meatus ; these shoul^l 
be removed under cocaine by meani of the curette,] 
and the surface touched with silver nitrate stick oc| 
trichloracetic acid. If the patient refuses to permit c 
incision of the furuncles, an attempt should be made b 
relieve the pain by applying leeche.i to tlie front of th* 
ear if the furuncles are on the anterior wall, or t 
the ear if on the posterior wall, and by frequent syringed 
ing with very hot lotions. Constitutional treatmeOM 
consists in the giving of a tonic such a^ Easton's synqj^B 
or, when there is also furunculosia of other parts of tin 
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body, injections of anti- staphylococcic vaccine in accor- 
dance with tlie principles laid down by Sir A. E. Wright. 

Prognosis. — Relapses may be frequent. 

Diagnosis.— P'uru tic ulosis has to be diagnosed : 

(1) From inflammation of the mastoid process (see 
page 197). 

(2) Prom an oxostoaie, especially if the skin over it be 
inflamed. The diagnosis can be made by means of a 
probe ; au exostosis is usually not tender and is of bony 
hardness to the touch. 

(3) From a parotid abscess ; in rare instances a 
parotid abscess may burst into the external meatus 
througli one of the fissures of Santorini. The diagnosis 
is made from the history of a swelling over the parotid 
region and the appearance of pus in the external meatus 
on pressure over the gland. 

(4) From polypi ; inspeetion and the use of a jirobe 
usually sufKeient to make the diagnosis clear. 
sulty in diagnosis only arises when a polypus, due 

to disease in the attio, projects througli a fistula in the 
upper wall of the external meatus without there being 
any perforation of the membrane ; this ia of very rare 
ocourrence. 

(5) From granulations of tlic external meatus from 
whatever cause, by the length of time they have existed, 

r the absence of acute pain, and by the use of the probe. 

(6) From pericliondritis of the auricle (see page 4). 
2. Diffuse inflatumation of the external 

meatus (Otitis Externa Diffusa). — This condition is 
due to the same causes as furunculosis, which it may 
give rise to or accompany. In addition it may occur as 
result of some skin eruption such as eczema o 
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erysipelas. It usually involves the whole surface of t 
meatus, but more especially the osseous portion as^ 
the outer surface of the tympanic membrane. 

Subjective symptoms.— Unlike furunculosis, the paid 
is not so acute, but is more of the character of i 
deep-seated aching accompanied by a feeling of heat a 
irritation iu the ear. As in furunculosis, there is usuaQ] 
tenderness on mastication and traction of the auricl^ 

Objective si;ns.^The meatus may be so swolltal 
as to prevent inspection of its deeper parts ; the S' 
is uniform, and may also involve tlie auricle. 

In the earhest stage-s the walls of the auditory canst'l 
are in a state of marked congestion and tender to t 
touch, and it may be difficult to distinguish wliere thej 
end and where the tympanic membrane begins. Vet 
soon there follows desquamation of the epitlielium witli^ 
serous exudation, which gradually becomes purulent. 
At this stage if the meatus is cleansed, a large portion 
of the surface may be found denuded of its epithelium 
and of a raw appearance ; in the later stages the whole 
surface of the meatus and tympanic membrane may 
be lined with granulations, and the secretion in some 
instances is profuse. 

Under treatment resolution usually takes place, the 
secretion becoming less, the granulations disappearing, 
and finally the contour of the membrane and malleus 
can be made out. The congestion graduaUy diminishes 
until the auditory canal is again almost normal. For 
some time the epithelium may be shed in sheets or casts 
leaving a smooth raw surface. In other cases the 
inflammation may extend to the deeper parts involving 
the periosteum and perichondrium. 
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' Treatment.— In the earlier stages treatment is tbe 
"same as for furunculosia ; scarification of the meatus 
is seldom of much benefit. Cold compresses of evapo- 
rating lead lotion or boracic lint, and the frequent 
iastillation of drops of a 10 per cent, solution of carbolic 
acid and glycerine is the simplest and at the same time 
the most effective method of treatment. In tlie stage 
of purulent secretion the canal is cleansed by a solution 
of liquor hydrogen peroxide (vol. 10) which is left in 
the car for at least 10 minutes ; the oar is afterwards 
syringed out with a solution of 1 per cent, solution 
of lysol, or a solution of potassium pertnanganate; 
The meatus is then dried, and slightly plugged with 
gauze. If the secretion is profuse it may be necessary 
to cleanse and syringe the ear twice daily at first, but 
as soon as the secretion diminishes it should be repeated 
less frequently. In the later stages the effect of stronger 
astringents and antiseptics may be tried, such as drops 
of a 1 in 2,000 solution of biniodide of mercury, or 2 
grains of salicyUc acid in an ounce of rectified spirit. 
The meatus should be filled with the drops and after 
10-15 minutes the excess of fluid should he mopped out 
] a small pledget of wool placed in the ear. In other 
s a better result is obtained by thoroughly drying 
i auditory canal, painting its surface with 10 per cent. 
Diution of silver nitrate and then puffing in boracic acid 
lowder. When in spite of all treatment patches and 
ranulations remain, they may be cauterized, under a 
lal anaesthetic of cocaine, with silver nitrate stick, 
promic or trichloracetic acid, or a 10 per cent, solution 
f salicylic acid and alcohol. As in furunculosis. when 
iloure has been obtained the patient should be directed 
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to occasionally paint tiie surface of the meatus with 
an oily solution of nitrate of mercury. This, in addition 
to being an antiseptic, often relieves the intense irritation 
which may be met with in such cases, especially if 
occurring in the course of a chronic eozematous con- 
dition of the auditory canal. 

Prognosis. — The majority of cases can be cured; 
some, however, run an obstinate course, often owing to 
the patient neglecting to carry out the treatment. 
If the case becomes chronic it may end in considerable 
stenosis of the external meatus from thickening of 
its walls or from cicatricial contraction following 
ulceration, or it may, though rarely, give rise to middle 
ear suppuration from perforation of the tympanic 
membrane. 

Diagnosis. — ^It is necessary to make certain that 
there is no involvement of the middle ear. The s 
tion is sometimes so profuse that middle ear suppura-l 
tion is suspected, especially if the surface of the r 
brane is completely covered by graiiulations. The diag-1 
nosis is based on the fact that in inflammation of tht 
external meatus the hearing is good unless the meatusj 
is completely obstructed, and on the absence of e 
of a perforation in the membrane (see page 143). 
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FOREIGN BODIES.— Foreign bodies in the ear a 
with moat frequently in children, who insert them on J 
purpose ; in adults their occurrence is usually ao 
cidental, except when they have been put in for i 
specific purpose such as the centre of an onion to J 
relieve earache, or a pledget of wool. They may T 
consist of living insects, audi as flioa, fleas, eai'wiga. 
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maggots or . even cockroaches ; or vegetable sub- 
stances or seeds such as a pea, bean, or an ear of 
corn ; or hard substances as a button, a fruit-stone, 
a piece of wood, shot, or a piece of slate pencil. 

Symptoms. — ^An inert foreign body may remain for 
an indefinite period within the auditory canal without 
giving rise to any symptoms, but on the other hand the 
irritation may be sufficient to give rise to an attack of 
coughing, vomiting, or even an epileptiform seizure. 

If the meatus is completely blocked, there will be 
deafness, occasionally accompanied by tinnitus or 
attacks of vertigo. The foreign body may set up acute 
inflammation of the external meatus accompanied by 
a purulent discharge which usually does not cease until 
it has been removed. Living insects by their scratching 
movements against the tympanic membrane may set 
up the most intense pain and tinnitus. 

Foreign bodies in themselves rarely give rise to any 
serious complications ; as a result, however, of injudi- 
cious attempts to remove them by means of instruments, 
especially without the assistance of artificial light and 
a speculum, the tympanic membrane may be injured 
with a subsequent middle ear suppuration or acute 
inflammation of the mastoid process ; or even menin- 
gitis has been caused by direct injury of the inner wall 
of the tympanic cavity. 

There are three methods employed for the removal of 
foreign bodies : — (1) Syringing ; (2) Extraction by 
instruments through the external meatus ; and (3) 
Removal by operation. 

Treatment — L Syringing. — Provided that injudi- 
cious attempts have not been made to remove the foreign 



26 DISEASES OF THE EAR 

body by means of inatrumenta, syringing, except when 
contra-indicated, should always be tried, and in the 
great majority of cases is snccessful. If the foreign 
body is a hard substance tliere is no urgency to attempt 
its removal, but if it is a pea or bean, or some vegetable 
seed, it must be remembered that moisture in the ear 
may cause it to swell, and in such cases delay may 
increase the difficulty of removal. Before syringing, 
a careful examination of the ear should be made to 
make certain that a foreign body really is present, and 
also to see if any chink exists between it (if one is present) 
and the meatus, in order to direct the stream of lotion 
towards this point. If the foreign body cannot be 
removed by careful and prolonged syringing, drops of 
rectified spirit should be instilled several times a day 
into the ear ; this tends to diminish any swelling of the 
external meatus and to cause slirinking of the foreign 
body if it is a vegetable substance. After two or 
three days the ear should again be syringed. If the 
foreign body cannot yet be expelled it should gently 
he moved with a probe (using a speculum and reflected 
light), great care being taken not to pusli it further 
within the auditory canal, and a final attempt made 
to remove it by prolonged syringing. If this attempt 
fails, the foreign body must be extracted by instru- 
ments. 

Wlien the foreign body is a living insect, it should 
at once be killed by the instillation of a few drops of 
oil or rectified spirit, and after a few moments removed 
by gently syringing. If the insect is large, like a 
cockroach, it may be so firmly impacted within the 
meatus that it has to be removed by forueps. If tho 
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I very tiny and the eiswis of the external mcalUH 

f large, it may be impossible to see it, even afU-r a 

inspcetion of the auditory canal, but lt4 

jence may be suspcett^d from the agonisinf; tiniiitUB 

1 pain produced by its movement* on the drum. 

frijujing is anUra- indicated. —{I] If the forelfcn 

^ i8 of sueh a nature that it may bo driven liiwarrU ; 

r example, a peruutmion tap, sueh an hoytt u»i< for toy 

istols, when it lies with \te concavity dlreeted outwardn. 

I Wlien there Is much inflammation and swcllinfi 

f the walls of the external meatus, the rtwultof pri'viouH 

H-advised attempts at extraction of the foreign body. 

-such cases, unless there are urgent HympUmiH of 

(ieteatioii of pus bcliiud the foreign body, it Im U'tl^T 

I wait until the iiifiammation subsides in nrdtir Uint 

Bie canal may become more patent and give a nioiii 

favourable opportunity for its removal. If the iniriilnrit 

discharge is very profuse the ear sliould bi^ (-liMviiMxt 

with a warm solution of boracii: a^.'id or [K>tfU4Hium 

permangaEiate ; after being carefully dried. drojMt of 

rectified spirit should be instilled into the meatiiH, 

Syrimjing must be tttopped — (1) if tiie foreign body in 

ft^eepty placed within the osseous portion and t/^ndn to 

, driven inwards instead of outwardn. or (2) if tlie 

inging prctducea violent giddiness, Hluiwing tlic 

! presence of perforation of tliu tyiiiiianic riieiii- 

Extraction by means of Instruments through 
the External Meatus. — This is indicatwl (1) When 

repeated attempts at syringing have failed to remove 
the foreign body. (2) If a foreign body, owing to 
^evious attempts by otliera to remove it by means of 
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instruments, lias been pualied in beyond the isthma( 
and prolonged syringing fails t« remove it, (3) Hi 
there are signs of acute inilanimatioo of the middlel 
ear, or of pus being pent-up behind the foreign body. 

Many instruments have been devised for the purpose! 
of extracting these foreign bodies. They consist oil 
forceps, or of tiny liooks or scoops of varying size an( 
shape. Sometimes it is possible to pass a loop of wiiel 
round the foreign body ; at other times it can be seizMl.! 
by a pair of fine forceps. In a child a general anaesthetii 
should be administered ; in adults, this is only necessai 
if it is expected that the extraction will be difficuH);1 
If no anaesthetic is given the head must be fjmd^ 
supported by an assistant, to prevent movement, 
clear view of the auditory canal must be obtained 1 
means of reflected Hght. A speculum will be necee 
if the foreign body liea deep in the auditory canalfl 
the largest possible speculum should be used. Th^f 
instrument used depends on the character and positii^fl 
of the foreign body. 

Points hi be observed ore : — (1) Not to push the foieig) 
body further in. (2) Not to injure the auditor^ 
meatus or tympanic membrane. 

If the foreign body lies in the outer part 
the canal, the instrument is best introduced abo^ 
or behind it ; when it lies beyond the isthmus, 1 
instrument should bo inserted along the anterior iufei 
border of the canal. A soft substance can sometin 
be broken up and afterwards removed by forceps t 
syringing. After removal of the foreign body, whethi 
by syringing or by instruments, the meatus should 1 
carefully inspected. If the tympanic membrane aiu 
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auditory canal have not been injured, it is suflScient to 
dry the meatus and- puff in a little boracic powder. 
If there are abrasions of tlie canal, a small strip of gauze 
should be inserted and changed as freijuently as may 
be necessary. If the tympanic membrane has been 
wounded, with a resulting middle ear suppuration, 
this must be treated by the ordinary methods {see page 
145). 

3. Removal by Operation. — (a) The indications for 
removal of a foreign body by turning forward the aurkU 
by means of a posl-aural incision are : — (1) When a 
prolonged attempt to remove a foreign body by instru- 
ments lias failed. This becomes imperative if there 
are signs of retention of pus in the middle ear. {2) If 
the foreign body has been pushed into the tympanic 
cavity, and cannot otherwise he removed. 

Technique of Operation. — The ear and surrounding 
parta must he carefully cleansed, and the head shaved 
for a sliort distance over and beyond the mastoid process. 
Under a general anaestlietie a curved incision is made 
dose behind the auricle beginning at the upper level of 
the external auditory meatus, and extending downwards 
for one and a lialf inches. The incision goes down to 
the bone. By means of a periosteal elevator the auricle 
is reflected forward until the posterior upper margin 
of the bony canal is brought into view ; tlie fibrous 
portion of the canal is carefully separated from the 
bony portion. A transverse incision is now made 
through the fibrous portion of the flbro-cartilaginoua 
meatus, and the cut edges of the incision are held asido 
by means of forceps. Usually, the foreign body can 
B seen lying in the canat, and can he easily removed. 
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If, however, it lies beyond the isthmus, it may be .1 
necessary to make a longitudinal incision through M 
the posterior wall of the fibrous portion reaching M 
almost to tlie tympanic membrane, and at the same 'J 
time to remove part of the posterior wall of the.'l 
bony eanat. The antrum should not be exposed, andfl 
great care must be taken not to injuro the tympanicl 
membrane. 'M 

After removal of the foreign body, the wound cavityS 
13 carefully dried and the auricle pressed back into it$4 
normal position ; the edges of the skin are theijil 
accurately sutured together. fl 

All blood clot is removed from the auditory c&mJjS 
which is now firmly packed with sterilized ribbon gauzMa 
to prevent subsequent stenosis. The packing keepMH 
the edges of the incision in position. If, in the finstfl 
instance, there was no suppuration, the packing need I 
not he changed for at least a week. The auditory^ 
meatus should be kept packed for two or three veekafl 
until liealing has taken place. If granulations occu^l 
they should be touched with a cauterizing agent, orjM 
if exuberant, removed by a small curette. ^ 

(b) The complete mastoid operation may be necessarjfM 
if the foreign body cannot be removed from an eaf ■ 
(1) in which there is a chronic middle ear suppuration^ 
and the retention of pus gives rise to symptoniB of 
mastoid disease ; or, (2) when there are symptonis 
of impending meningitis or facial paralysis. 

STENOSIS OF EXTERNAL HEATDS may be either com- 
plete (atresia) or partial (stricture), congenital or 
acquired. 
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1. Atresia — (1) CongenitaL This may occur in a 
normally developed auricle, but usually it is also 
deformed. The atresia is almost invariably bony, and 
may be so complete that no sign of the entrance into the 
external meatus exists, or there may be only a small 
indentation at the position of the meatus, or a small 
sacule of shallow depth. The point of occlusion is most 
frequently situated at the junction of the cartilaginous 
and bony portions of the auditory canal ; cases also have 
been recorded where the atresia has been due, not to 
a bony, but to a membranous septum. Other deformi- 
ties which may accompany congenital atresia of the 
external meatus are asymmetry of the face and palate 
due to the affected side being smaller, facial paralysis, 
absence of the mastoid process, deformity of the mouth, 
fistulae in the cheek, and obstruction of the posterior 
choanae of the nose. • 

Treatment — K the atresia is merely membranous 
(an exceedingly rare condition), an attempt may be 
made to remove it by excision. In cases of bony atresia 
operative interference is absolutely unjustifmble. That 
this operation always results in failure is not to be 
wondered at, since atresia of the external meatus is 
always associated with mal- development of the middle 
ear.^ 

In these cases the labyrinth is rarely affected. The 
hearing power is slight, but is present to some extent. 
Hearing tests give practically the same results as those 
obtained in an advanced case of middle ear disease. 
Treatment should be directed to early and careful 
instruction in speaking and lip reading. 

* Paper by Author: Journal of Laryngology , March 1901, 
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(2) Acquired. — This is of rare occurrence, the result 
either of wounds, extensive ulceration, o|te rations, 
over-use of cauterizing agents, or earies and necrosis 
of the external iiieatus, Tiie occlusion of tiie ext'emal 
meatus may be due to either a membranous diaphr^m 
or fibrous tissue. 

Symptoms. — Tiie condition is usually discovered 
accidentally, tl.e patient seeking advice with regard to 



Treatment — The nature of the condition is deter- 
mined by means of a probe. On inspection the walls 
of the meatus are seen to merge into a cul-de-sac. The 
usual position of the atresia is at the junction of the 
cartilaginous and bony portions of the meatus. If 
the atresia ia due to a membranous seplum, it should 
be excised as completely as possible by means of a 
Hnall bistoury such as is used in incising furuncles. 
This operation may either be done under a local or 
general anaestlietic. Before operation, tlio auditory 
canal and the surrounding parts should be carefully 
cleansed and dried. After the membrane has been 
removed, the auditory canal must be firmly packed 
with sterilized gauze, which should be left in situ for 
four or five days. On its removal a silver, vulcanite, 
or celluloid cannula, adapt*'d to fit the auditory canal, 
is inserted. It should only be removed in order to 
cleanse it, and must be worn until Jieating is com- 
plete. If stenosis tends to recur on removal of the 
cannula, it may be necessary to retain it for months 
or years. If tho atresia is due to fibrous tissue, it is 
usually so dense that operative treatment through the 
external meatus ia impracticable. Under a genera] 
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anaesthetic a curved incision is made close behind 
the auricle, which is reflected forward. A trans- 
verse inciaioti is made througli the posterior wall of 
the oartflaginous meatus, close to the bony portion, 
and the fibrous stricture excised. The auricle is then 
restored to its normal position and the edges of the skin 
sutured together. After carefully drying the auditory 
canal small skin grafts are applied to its wound surface, 
and kept in position by gauze impregnated with aristol 
powder. A dressing is then applied and not removed 
for eight days, unless there are special indications for 
so doing. If grafting is not done, or has been unsuccess- 
ful, the auditory canal must be kept packed with gauze 
until the wound has completely healed. Granulations 
should be touched, in the ordinary way, with chromic 
or trie 111 oracetic acid. If the meatus tends to reclose 
from cicatricial contraction, a cannula must be retained 
in the ear, as in the case of atresia due to a membranous 
band. As these operations are often unsuccessful, 
they should not be undertaken except in the hope of 
improving the hearing power in cases where deafness 
is extreme on both sides. If the patient cannot hear 
fairly well through a speaking tube, or if there is loss of 
bone conduction and inability to hear high tuning-forks, 
an operation should not be performed, as the result will 
be negative. 

2. Stricture of the External Meatus. — In 
addition to the cau.'ws given for atresia, a stricture may 
also be due to the presence of exostoses or hypero- 
stoses, or be the result of diffuse inflammation of the 
external meatus. Congenital stricture is exceedingly 
rare. 
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Symptoms. — The stricture is either 
accidentally from deafness due to obstruction of the 
uarrowed meatus by a plug of cerumen or epithelial 
debris, or from the retention of pus in a middle ear 
auppuration, the result of insufficient drainage, giving 
rise to earache, headache, or symptoma of mastoid 



L 



Treatment.— (1) A plug of cerumen or epithelial 
d^bria should be removed. Sometimes this can only- 
he done by inserting a fine tympanic syringe tlirough 
the narrowed portion of the canal, and washing out 
the plug, piecemeal. If there ia no middle ear disease 
and no perforation of the tympanic membrane, it is 
sufficient to instruct the patient to occasionally instil 
into the ear, at bedtime, a few drops of the glycerine 
and aodium bicarbonate lotion, and to syringe the ear 
next morning with boracic lotion. At the same time 
he should be warned, if these measures are not success- 
ful, to return to his medical attendant. If obstruc- 
tion of the meatus from plugs of cerumen or epithelial 
debris recurs frequently, an attempt should be made 
to bring about a gradual dilatation of the canal 
by plugging it with sterilized gauze or by the intro- 
duction of compressed sterilized sponge tents, wliich 
should be left in the meatus for twenty-four hours, 
unless they produce pain, when they should be at once 
removed. 

{N.B. This mdhod only applies to cases in which 
inspection has shown thai there ia neither perforation of 
the tympanic membrane, nor middle ear suppuration.) 

Treatment of stenosis due to thickening of the soft 
tissues from chronic inflammation usually gives very 
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unsatisfactory results. The stricture, especially if it 
is of a membranous character, should be excised under 
a general anaesthetic. K the stricture is progressive, 
a cannula may have to be worn in order to prevent 
complete atresia. 

(2) K the stricture of the external meatus is discovered 
accidentally in the course of chronic middle ear sup- 
puration, two courses are open : — 

(a) K there are no symptoms of retention of pus, the 
auditory canal should be carefully cleansed and dried 
twice or three times a day, and a wick of gauze inserted 
to act as a drain. After cessation of the purulent 
discharge and healing of the perforation of the tympanic 
membrane, the stricture of the auditory canal should 
then be treated as has been already described. 

(b) The complete mastoid operation is indicated in 
order to at once remove the present or future danger 
of insufficient drainage, (i) If there are symptoms of 
retention of pus ; (ii) if the stricture is fibrous in 
character, and the passage of the meatus very narrow 
so that dilatation seems impossible and suppuration 
continues ; (iii) if there are granulations in the tympanic 
cavity, or any signs of bone disease. 

EXOSTOSES AND HYPEROSTOSES OF THE EXTERNAL 

MEATUS.— When the growth is circumscribed, it is 

termed an exostosis; when it is diffuse and fades off 
into the surrounding tissue, it is known as hyperostosis. 
These growths are composed of compact or cancellous 
bone. Their origin is uncertain. If the exostoses 
are bilateral and especially if they occur close to the 
membrane at the anterior or posterior margin of Shrap- 
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nell's monibraiie (i.e. the margins of the tym 
ring), they may bo duo to some abnormality of de' 
ment. They frequently occur in tliose suffering fro 
gout, chronic rheumatism, or chronic middle ear eatt 
Hyperostoses, rather than exostoses, are found i 
general thickening of the upper posterior wall of the 11 
auditory canal, in cases of clironic otoirhoea, probably J 
the result of irritation from the constant discharge o£ 1 
pus. Exostoses are said to be of frequent ocourrenoo^J 
in seafaring men. They may be single or multiple.?^ 
If single, they are usually situated at the outer ] 
of the bony auditory canal on its posterior wall, t 
may be pedunculated ; when multiple they may g 
from any pari; of the meatal wall. Their growth, i 
a rule, is very alow. 

Course and Symptoms.— They may be discovered! 
accidentally in the course of examination of an eacJ 
for deafness, the result of cerumen obstructing i 
narrow meatus, or in a chronic middle ear affectioo;] 
suppurative or non-suppurative. The exostoses f 
selves, when they are sufficiently large, may complete 
block the meatus and thus produce deafness, 
actual pressure against one another give rise to a painfq] 
inflammation or even ulceration with purulent d 
On examination the meatus is found to be partial!; 
or completely blocked. The exostoses are of a yellowish 
white appearance, and stand out prominently from 
the surrounding bony wall ; they are found to be hard 
when touched with a probe, and, unless inflamed, are 
not tender. 

Treatment. — (1) If there is no middle ear suppura- 
tion and only slight stenosis of the meatus, no treatment 
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is necessary. The auditory canal should be inspected 
from time to time to prevent plugs of cerumen 
obstructing the narrow meatus. 

(2) If the exostoses are large, and there is pain from 
their pressing one against the other, immediate treat- 
ment should be directed towards relieving the pain and 
inflammation. Drops of carbolic acid in glycerine 
(1 in 10) should be instilled into the ear two or three 
times during the day. After the acute inflammation 
has subsided, an attempt may be made to reduce the 
swelling by prescribing drops consisting of 10 grains 
of boric acid or menthol in 1 oz. of rectified spirit. If 
a sufficient opening can be obtained, so that the hearing 
again becomes normal, no further measures are urgently 
indicated. The patient, however, should be warned 
to protect the ear against the entry of water which 
may again cause inflammation of the lining membrane ; 
he should also be informed of the importance of at 
once obtaining medical advice if at any future period 
he has earache, which may be the result of further 
inflammation of the external or middle ear. 

(3) Operation is justifiable and indicated — (a) If there 
is middle ear suppuration and signs ol retention of 
pus. (b) When the pressure of the exostoses produces 
pain which cannot be relieved, (c) If the exostoses 
nearly block up the external meatus of both ears, and 
there is every prospect of each side becoming completely 
blocked in the near future, an operation should be 
advised on the worst side, (d) If the meatus is nearly 
blocked by exostoses and the patient intends going 
to a country where he cannot possibly be within reach 
of a competent medical man for a long period. 
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Optraiion is co-nlra-indicaled if tliere are no signs of 
middle ear suppuration, and careful examination 
indicates tliat the deafness is due to a chronic middle ear 
catarrh or internal ear disease. This should be clearly 
explained to the patient. 

Methods of OperrUion.- — In former days an opening 
was made through tlie auditory canal by means of a 
dental burr. Tiiis is now given up by the majority of 
surgeons aa being not only un-surgical but dangerous, 
owing to the diflSculty of controlling the burr. 

The operation can bo performed : — (1) Through the 
external meatus. This is only permissible where the 
exostosis on probing is found to be pedunculated, and 
is situated on tlie outer part of the bony meatus. The 
meatus is carefully cleansed and the largest possible 
speculum is inserted into its orifice. The surgeon works 
by reflected light. A small gouge is used and inserted 
into the meatus bo that its point presses between the 
pedicule of the exostosis and the wall of the bony 
meatus ; the head of the gouge is then sharply tapped 
with tlie mallet, so that the exostosis is cut through, 
care being taken that the gouge is not driven in too 
■ deeply on to the tympanic membrane. The exostosis 
is now removed, the meatus being afterwards dustfid 
over with boracic powder and Ughtly packed with 
gauze. The dressing is changed as often as is neces- 
sary until healing takes place. (2) By reflecting for- 
tBord the auricle. This is indicated if the exostoses are 
multiple, have a broad base, and are deeply situated. 
The auricle is reflected forward in the same manner 
as for removal of foreign bodies (see p. 29). When 
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the bony portion of the external meatus comes into 
view, the membranous part is carefully separated 
from it, exposing the growth, (a) li the exostosis is 
on the posterior, postero-superior, or inferior wall, 
it is removed by chiselling with a gouge, (b) If 
the exostosis is deeply situated, it is more easily removed 
by first chiselling away part of the posterior wall of the 
external meatus. The antrum must not be exposed, and 
care must be taken not to cut too deeply, in order to 
avoid wounding the tympanic membrane. If the exostosis 
springs from the anterior wall, it is necessary to make 
a longitudinal incision through the posterior membranous 
portion of the auditory canal. The cut surfaces are 
held apart by means of forceps, bringing into view 
the anterior wall of the external meatus. The exostosis 
can now be removed by means of a gouge. After 
removal, the auricle is restored to its normal position, 
the wound dried and its edges sutured together ; the 
auditory canal being packed with gauze. (3) A complete 
mastoid operation is indicated if marked obstruction of 
the external meatus exists in a case of middle ear suppu- 
ration and is imperative if there are symptoms of 
retention of pus. 

Difficulties of the operation. — ^This operation should 
not be lightly undertaken as it is often very difficult, 
and the results are not always satisfactory. 

(1) If the exostoses are deeply situated, the tympanic 
membrane may be injured, resulting in middle ear sup- 
puration. 

(2) When the growths spring from the anterior 
border, owing to the incision in the posterior wall and 
the necessary wounding of the anterior wall to remove 



the growth, in spite of the greatest care. BtenosiB may J 

(3) If the growths are multiple and completely hldeJ 
the deeper part of the auditory canal, it may be found' 1 
on operation that they extend down to the tympanio ■ 
membrane, and their removal is a matter of extremal g 
difficulty. 

Diagnosis.— Exostoses have to be diagnosed from | 
(1) FuTunculosis with which condition they can only 
be confused if the epithelial covering ia inflamed and j 
of a pinkish colour ; probing may be painful, but not- J 
BO painful as in furunculosis ; an exostosis is alwaytj 
hard to the toueh. 

(2) Foreign body.— The history of the case audi 
careful inspection should prevent this mistake. 
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ECZEMA OF THE EXTERNAL MEATUS.— It is gener- 
ally an extenson of eczema of the auricle, but may i 
occur independently. In the acute stage the symptoi 
are those of discomfort and irritation in the ear, ac-* 
companied by a sensation of heat and tenderness. 

Objective signs. — In the early stage, the meatus 
swollen and congested ; groups of vesicles appear whiob>l 
rapidly burst and give rise to a slight serous exudation, f 
Later, the auditory canal is found covered with scalee 
of desquamating epithelium or crusts. A neglects 
eczema may end in acut« purulent InSammation of tb< 
external meatus. 

Treatment— Like eczema elsewhere, the principle; 
of treatment are "soothing and sealing." Syringinjfl 
out the ear, or washing it with water, is to he avoided.! 
In the earliest stage it is sufScient to mop out the meatus 1 
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with pledgets of wool, and then to inisert a strip of gauze 
impregnated with a jwwder con-sisting of one part of 
calomel, two parts of zinc oxide, and three parte of starch. 
If crusts are present they should be softened by inserting 
into the meatus pledgets of wool soaked in oil consisting 
of one part of oleate of mercury and three parts of 
olive oil ; the oil is put into the ear at night and next 
morning the secretion is syringed out with a 1 per cent, 
solution of creoUn. The meatus is then dried and dusted 
with the powder. In less acute cases the auditory canal 
may be packed with gauze soaked in a lotion of calamine. 
The lotion consists of : — 

Calamine . . . . . .30 graiiifl 

Oxide of zinc . . . . .20 grains 

Glycerine ...... J drachm 

Water . . . . . .to tho ounce 

or the surface of the auditory canal may be paint(*d over 
with an ointment of lead and mercury :— 



Subacetate of lead 

Zinc ointment 

Calomel ointment 

Nitrate of mercury ointment 

Lard . . . . . 



2 gniinn 
2 (iracthniH 
1 drachm 
20 graiiifi 
to an oiirifo 



In the chronic stage there is often conHidfrablf- <\oh- 
quamation of the epithelium, which is slifd in Hcalf's. 
The meatus may become much narrow(^d frf»rn ^frifnil 
thickening of the subcutaneous ti.sHUfs. Tlif rJilff 
symptoms are those of itching and irritatir)n, wfiirfi may 
be intense. 

Treatment — If the meatus i« merfly very dry wiffi 
slight desquamation of the epithelium, it is HuffU'u'wt Ku 



42 DISEASES OF THE EAR 

prescribe a Bitnple preparation of merciiry, snch as diluti 
nitrate of mercury ointment, whicli can be smeared ova 
the surface of the auditory canal by a soft .camel's 
brush or pledget of wool. Epithelial debris or crusts a 
best removed by the instillation of olive oi! at night aru 
syringing out tlic £!ar on the following morning with 1—1 
per cent, solution of creolin. If it is essential to remow 
the crusts at once, they may be loosened before syringini 
by the instillation of hydrogen peroxide (10 
strength) which should be left in the ear from 10-1^ 
minutes. After syringing the ear is carefully dried. 
there is much desquamation and irritation, the applies 
tion of ichthyol ointment or an oil consisting of 



may be found beneficial. 

In some cases a better result will be obtained by paini 
ing the surface of the auditory canal once a week with 
10 per cent, solution of silver nitrate. If there is mi 
thickening of the walls of the meatus, dilatation may 
attempted by carefully plugging with gauze 
with an ointment such aa that of benzoate of zioo 
carbonate of lead. 

Prognosis. — Relapses are frequent. The patient 
should be warned not to allow water to get into the ears. 
If there is a tendency to gout or uric acid diathesis, general 
treatment should be given to remedy tJiese conditions. 
Eczema of the auditory canal may be complicated by 
an acute septic inflammation, localized or diffuse, 
and stenosis may even result. 
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' DLCERATIOK OF THE EXTERNAL MEATUS. ~ It is 
usually the result of an abrasion which has become 
septic. It may, however, occur in consequence of 
furunciilosis or difluse inflammation of the external 
meatos, syphilis, tuberculoaia, lupus, variola, or as 
the earhest manifestation of a new growth. In elderly 
persons the repeated recurrence of granulations in spite 
of treatment, is very suspicious of malignant disease. In 
all doubtful cases a microscopic examination of a 
scraping should be made. 

The Symptoms consist of a purulent or sanious 
diecliarge, often offensive, with occasional bleeding from 
the ear. 

Treatment. — Tlie ear should be dried with a pledget 
of wool, and the auditory canal carefully inspect«d. If 
the granulations are exuberant, tbey are best removed 
by curetting them away under a local anaesthetic. 
If the ulceration is superficial, its base should be touched 
(after thoroughly cleansing and drying t!io auditory 
canal) with some cauterizing agent such aa a bead of 
eliromic acid fused on to a probe, or with the point of a 
silver nitrate stick ; some boracic powder should then be 
puffed in, and the meatus hghtly plugged with a strip of 
gauze. On changing the dressing, which should be 
done daily or less frequently according to the ammmt 
of discharge, the meatus should he thoroughly cleansed, 
and dried before blowing in fresh powder. 

NECROSIS OF THE EXTERNAL MEATUS.— Tills may 

be the result of traumatism, but may also occur in the 

course of middle car suppuration, especially if it is a 

^uela of scarlet fever in children, Tlic sequestrum 
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usually conaistfi of part of tho tympanic bone ; in infants 
the whole of the annulustympanicus maybe exfoliated. 
Treatment. — Unless the necrosed bone is lying loose 
within the auditory canal, forcible attempts should not 
be made to remove it. It is sufiBcient to keep the ear 
clean by frequent syringing with a mild antiseptic lotion. 
When the necrosed bone has been removed, any existing 
granulations should be treated in the manner already 
described. 

DIPHTHERIA OF THE EXTERNAL MEATUS.— It seldom 

occurs primarily, but usually as the result of diphtheritic 
infection of the pharynx or middle ear. When 
secondary there is usually no pain ; if primary the 
pain nmy be severe. The secretion is thin and sanioua. 
The meatus becomes red and swollen, with enlargement 
of the glands behind the ear and down the neck. 
There may be slight pyrexia. 

On examination, the walls of the auditory canal are 
seen to be partially or completely covered by a greyish- 
white membrane. The forcible removal of this mem- 
brane causes bleeding and leaves behind a very tender 
raw surface. 

Diagnosis. — This affection is diagnosed by tlie con- 
stitutional symptoms, by microscopic examination, 
and by thegrowthof cultures taken from the membrane. 
It has to be distinguished from acute diffuse inflam- 
mation of the external meatus, or from certain cases of 
acute suppuration of the middle ear in which the 
epithelial lining of the external meatus has been shed 
in large pieces. 

Trealment. — Locally, frequent ear baths of a warm 
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solution of hydrogen peroxide tend to loosen the nioni- 
brane. After the membrane has disappeared, the instill- 
ation of drops consisting of 10 grains of boracic acid in 
1 ounce of rectified spirit, hastens healing of the raw 
patches. Any granulations should be cauterized with 
silver nitrate stick or trichloracetic acid, iKiracic* acid 
powder being afterwards puffed in. Constitutional 
treatment consists in rest in bed, injection of anti- 
diphtheric serum and tonics. 

Prognosis. — ^In the primary form the prognosis is ^ood. 
When secondary, it is serious not only with regard to the 
life of the patient, but also concerning recovery of lu»ar- 
ing. In these cases there is usually mucli d(»st ruction 
of the tympanic membrane and ossicles, and there may 
also be involvement of the labyrinth and mastoid cells. 

As an after result of primary diplitheria of the ext'Crnal 
meatus, stenosis from contraction of the cicatricial 
tissue may occur. 

OTOMTOOSIS (^Parasitic inflammation of tJie (xtvnud 
Meatus. — Otomycosis usually occuns in adults and 
chiefly amongst the poor. 

It is due to the growth of a saprophytic mould of wlii(?li 
the most common varieties are tlie aaprnjiUnH iiiyrr 
and flavTis. It rarely occurs as a primary discaso, but 
usually is grafted on some other condition, sucli as (M^z(»rua 
of the external meatus. Its growtli is favoured by 
damp or by the use of glycerine, tannin, and of oily or 
watery solutions. 

Subjective symptoms. — There may Ix^ no symp- 
toms except a feeling of slight irritation or obstruction 
within the external meatus. Occasionally, however. 
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tliere is great pain and smarting from diffuse inSfiia- I 
mation. 

Objective signs. — The external meatus and drum ] 
are found to be inflamed and partially covered with a 
membrane wliich may bo dotted with black or yellow ] 
spots ; removal of tJiia membrane may cause bleeding, 
and leave behind a raw surface. Examination of the | 
membrane under a nnicroscope will ahow the presence of I 
aporcs and mycelia. 

The Diagnosis is made from the osamination 
the ear, the appearance of which ia characteriatic, and I 
by the microacope. 

Treatment. — The ear is first syringed with some | 
warm lotion in order to remove any secretion, 
afterwards dried with pledgets of wool. The frequei 
instillation of an alcohohc solution of boracic acid, orn 
biniodide of mercury {1 in 2,000), has proved moat 
successful ; good results are also said to be obtained 
by frequently puffing in a powder of zinc oxide and 
boracic acid. Watery and oOy solutions should be 
entirely avoided. 

SYPHILIS OF THE EXTERNAL MEATUS. — It ia usually 

aaecondary manifestation. At first there are greyish 
patches of condylomata which may result in ulcers with 
granulating edges giving rise to a form of acute in- 
flammation of the external meatus. The secretion is 
serous or fa;tid. Cicatricial contraction may event- 
ually cause stricture of the canal. 

Diagnosis.— This is usually easy, owing to the 
evidence of syphilis in other parts of the body. 

Treatment — In addition to anti-sj-philitic treat- 
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ment, the ear should be Byringed out daily witli lotio 
nigra, then dried and insufflated with a powder containing 
one part of calomel to two of starch. 



HEW GROWTHS OF THE EXTERNAL MEATUS.— They 
may be benign or malignant. Of the benign growths 
the most common are papilloma ta and fibromata. 
They are usually small and should be excised. 

Malignant growths are fortunately rare. Thoy 
usually begin in the auricle and involve the meatus 
in the course of their growth, but occasionally the 
auditory canal is the primary seat of the lesion. 

Epithelioma may begin in the auditory canal as an 
apparently simple ulcer, and can be mistaken for a 
polypus or granulation tissue. Recurrence of granula- 
tions in an elderly patient after several attempts at 
removal is suspicious of malignancy. In doubtful 
cases, microscopic examination is essential. Tlie growth 
eventually involves the tympanic cavity and mastoid. 
Epithelioma of the tympanic cavity is also described as 
occurring in cases of prolonged otorrhoea, but it is 
uncertain in such cases whether the site of origin is in 
the tympanic cavity or the auditory canal. 

Symptoms. — In the early stage there may only be 
a warty excrescence or exuberant growth, which bleeds 
easily, especially on probing. When the tympanicj 
cavity is involved there is a sanious, evil-smelling dis- 
charge, with attacks of lancinating pain radiating to 
the head, teeth, and throat. The lymphatic glands soon 
become enlarged. Later there is facial paralysis from 
the growth extending to the inner waU of the middle ear. 
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Probing shows extensive bone dise-a-se of tlie antral and4 
mastoid region. 

Treatment. — If seen sufficiently early, completa 
removal of the growth should be attempted by ] 
forming the mastoid operation, and if necessary 1 
excising at tlie same time the auricle and cartilaginoiic 
portion of tlie auditory canal. 

If the glands are involved an operation will not cure, 
but, in spite of this, it is justifiable if the pain is intense, 
as after it has been performed the pain may be greatly 
alleviated. 

Prognosis.— Although one or two cases are reported 
as having been cured by operation, death almost invari- 
ably soon takes place from involvement of the meninges 
or from an intracranial abscess ; if not, from secondary 
deposits elsewhere or from general cachexia. 

PaUiative treatment consists in keeping the parts 
as clean as possible, and in giving narcotica to relieve 
the pain. 

Rodent Ulcer is not so mahgnant as epithelioma, as 
its growth is slow and the glands do not become affected. 
It usually begins in the auricle and extends inwards 
along the auditory canal eventually involving the mastoid 
process and later on perhaps the middle ear, but its pro- 
gress seems to be arrested at the site of the tympanic 
membrane. 

In a case on which I operated, the upper two- 
thirds of the auricle together with the cartilaginous 
portion of the auditory meatus and the pre-auricular 
region were involved. Probing showed extensive caries 
of the mastoid region, but the tympanic membrane 
remained intact. The auricle and surrounding part£ 
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were freely excised, and all the apparently diseased bone, 
including the posterior wall of the bony meatus were 
chiselled away. A large wound was left from which 
sprouted exuberant granulations. A tube was inserted 
into what remained of the auditory canal. The woimd 
was dressed with compresses of boracic lint. After the 
first week there were daily appHcations of the X Ray 
treatment. The woimd eventually healed by scar 
tissue, leaving a small opening leading down to the 
tympanic membrane, so that the patient could hear 
normally. Six months later the patient unfortunately 
suddenly died from cardiac trouble. This operation 
combined with X Ray treatment, however, shows the 
possibiUty, in such cases, of relieving or even eradicating 
extensive disease. 

Sarcoma is a very rare condition. It may occur 
in the region of the mastoid process, and may possibly 
be mistaken for a mastoid abscess. 
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CHAPTER III 

DISEASES OF THE TYMPANIC MEMBRANE 

AHATOMY.— The tympanic membrane in the adult is 
10 mm. in hoight and 9 mm. in widtli, and separat-es the 
external auditory meatus from the tympanio cavity. It 
is placed obliquely downwarda and forwards, so that the 
anterior inferior part of the external meatus is longer than 
its upper posterior portion. In adults the tympanic mem- 
brane forms an angle of 140 degrees witli the I'oof, and 
an acute angle of 27 degrees with the floor of the external 
meatus. (See fig. 1.) In an infant it Kes almost hori- 
zontally, forming an angle of 170 degrees. The mem- 
brane is inserted into the sulcus tympanicufl of the 
tympanic ring, and where tlie tympanic ring is deficient 
above forming the incisura Rivlni, it is directly 
attached to the squamous portion of the temporal bone. 
The membrane consists of three layers — an outer 
epithelial layer continuous with that of the external 
m€aitu9, a middle layer of radiating and circular fibres 
of fibrous tissues, and an inner layer continuous with 
the mucous membrane of the tympanic cavity. The 
middle fibrous layer intimately connecta the malleus 
with the drum ; its upper fibres form two bundles 
which diverge from the neck of the malleus and pass 
to the extremities of the tympanic ring forming the 
interior and posterior folds." Tlie small portion of 
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the membrane situated above these folds is known as 
Sbrapnell's membrane or " pars flaccida '" as it contains 
no middle layer of fibrous tissue. 

There arc two sets of vessels supplying the tympanic 
membrane, one running downwards along the handle 
of the malleus and derived from the auricular branch 
of the internal maxillary artery ; the other forming a 
ring of radiating vessels round its circumference, and 
being derived from vessels supplying the external 
auditory meatus. 

The tympanic membrane is divided unequally into 
a smaller ant«ro- inferior portion and a larger postero- 
superior portion by the malleus which extends down- 
wards and shghtly backwards to beyond the centre of 
the drum. 

In addition to being obliquely plaeed the membrane 
is curved inwards forming a funnel-shaped depression 
which is greatest at the tip of the handle of the malleus, 
a point known as the umbo. For the purpose of 
description the tympanic membrane is divided into four 
parts by drawing two imaginary lines, one downwards 
along the malleus and another at right angles to it, 
passing through its lower extremity — thus forming the 
anterior -superior, the anterior-inferior, the posterior- 
superior, and the posterior-inferior quadrants. 

Examination of a jtorm.al membrane. — It is of 
a pearl-grey colour. Tlie first point to notice ia the 
malleus passing downwards and backwards and ending 
in its somewhat widened extremity. Above, the pro- 
cessus brevis of the malleus stands out as a whitish spot ; 
in front and behind It are seen the anterior and posterior 
a ; above is Slirapnell's membrane. From the tip 
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of the malleus a bright cone of light passes downwards 
and forwards to the circumference of the membrane. 
The light reflex is due to the inward curvature of the 
membrane towards the umbo so that the hght falling 
on this part of the drum is again reflected back to the 
eye of the examiner. If the membrane is somewhat 
transparent, the long process of the incua may be seen 
nmning down for a short distance just behind and 
parallel to tlie handle of the malleus ; it forn^ with the 
posterior cms of the stapes or the tendon of the stapedius 
muscle a, " V " shaped angle. Behind and above the 
region of the umbo the membrane may appear some- 
what lighter in colour owing to the prominence of the 
promontory ; near the circumference of the membrane 
in the postero- inferior quadrant the fenestra rotunda 
will be indicated as a small darkened pateh. At the 
circumference of the membrane the thickened annulus 
tendinosus may appear as a white band. Running 
backwards just below the posterior fold the chorda 
tympani nerve sometimes shines through as a fine 
whitish line. 

The diffmiUies of examintUion may be anatomical, 
or due to some obstruction of the lumen of the external 
meatus, such as cerumen, or from narrowing of the 
auditory canal as a r&sult of eczema or an exostosis. 

The inexperienced may mistake the posterior upper 
wall of the external meatus for the membrane itself ; 
in many cases the membrane, owing to the curvature 
of the external meatus, lies further forwards than might 
be supposed and it may be impossible to obtain a view 
of its antero-inferior quadrant from narrowing of the 
bony canal at the isthmus. 
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ACUTE MYRINGITIS.— Although some authorities deny 
the possibility of the occurrence of acute inflammation 
of the drum as a primary disease yet such cases are 
met with clinically. The inner Hning of the membrane 
is always affected in diseases of the tympanic cavity 
just as its outer lining is involved in any inflammatory 
condition of the auditory canal. 

Apart from these conditions, however, cases are 
met with in which acute inflammation of the membrane 
exists without any apparent involvement of the middle 
or external ear. 

Aetiology. — It may occur as the result of a cold wind 
striking the ear, from influenza, or from the outer surface 
of the drum being scratched by a hard substance like a 
hairjjin. 

Symptoms. — The onset is sudden, the pain being 
intense and neuralgic in character. Within two or 
three days, perhaps even a few hours after the onset, 
there is a shght aanious discharge with rapid relief of 
the symptoms. The hearing remains good, and recovery 
ifl generally rapid. 

Objective signs.— In the earher stages there is 
marked injection of the vessels along the malleus and 
its circumference. The cone of hght becomes obliter- 
ated. As a rule the middle and inner layers of the 
membrane are not affected. Aa a result of the acute 
inflammation of the external layer there is serous exuda- 
tion between it and the inner layers, shown by the 
presence of blebs and bullae which may be of a greyish or 
of a dark red or purplish colour, depending on whether 
they contain serous, sanious, or haemorrhagic fluid. The 
-jnost frequent position of the bullae is in the uoatexo- 
fDperior quadrant. 
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Hearing teats show very light loas, if any, of the 
hearing power. In many oases there ia also involvement 
of the external meatus close to the membrane so that it 
may bo difficult to distinguish where the membrane 
ends and the auditory canal begins. In such cases 
the acute myringitis ia considered by some to be aeoond- 
ary to the acute infiamniation of the external oar. After 
the bullae rupture, the walls collapse leaving a wrinkled 
surface, and the auditory canal may be found moist with 
serous fluid or to be partially coated with blood crusts. 
In aome coses the contents of the bullae may become 
punilent. 

TreatmeDL — In the earlier stages if the pain is not 
severe, it is sufficient to protect the ear by puffing in 
a little boracic powder, but if the pain is severe the 
instillation of a few drops of a 10 per cent, solution of car- 
bolic aoid and glycerine should be prescribed, together 
with warm dry compresses to the head. Syringing should 
bo avoided. If there is much pain and the bullae are 
large or if there is any sign of the contente being purulent, 
they should be freely incised with a paracentesis knife, 
care being taken not to pierce the inner layers of the 
membrane. The accretion is mopped away with 
small pledgets of sterilized wool and a small quantity 
of boracic powder sjiould then be puffed in and the 
ear protected by a atrip of gauze. The dressing ahould 
be changed daily until all discharge ceases ; this usually 
takes places withm two or three days. 

arely, the condition becomes chronic, granular 
patches forming on the upper surface of the drum ; they 
should be treated as described under the heading of 
diffuse inflammation of the external ear. 
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Diagnosis. ^Aeute niyringitLs ia diagnosed from acute 
inflammation of the middle ear, by the sudden onset, 
the absence of deafness, and the rapid recovery. 

After rupture of the bullae, it is diagnosed from an 

acute middle car suppuration by using Siegle's speculum. 

The Prognosis is good. Very rarely, the membrane 

becomes perforated, setting up Bt^condary acute middle 

ear inflammation. 

TRAUMATIC PERFORATIOH OF THE TYMPANIC MEM- 
BRANE.— Excepting in cases of imbeciles poking some 
instrument into the ear, the cause is usually accidental. 

Traumatic perforation may arise in three ways : — 

1. Through the external meatus — from accidentally 
wounding the membrane with an instrument, or from 

■ endeavouringto ex tract foreign bodies, or from concussion 
as the result of an explosion or the firing off of a large 
cannon. It may also be due to a blow on the ear with the 
hand, or from too forcible use of Siegle's speculum or the 
rarefocteur, but in these cases the membrane is usually 
atrophied, or the rupture of the drum takes place at the 
site of an old scar, 

2. From too forcible iniiation of air through the 
Eustachian tube into the tympanic cavity ; in these 
cases also, the membrane is usually atrophied, 

3. As the result of a fracture of the base of the skull 
involving the middle ear and roof of the external meatus. 

Symptoms. — At the moment of the injury a loud 

explosive sound is beard in the ear, accompanied 

by severe pain, faintnese, and giddiness. The deafness 

is slight except when the concussion has been so great as 

_to temporarily or permanently impair or destroy the 
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functions of the labyrinth. If the nipturB haB tskf 
placo through & scar or atropliic portion of the mem^ 
bratie, the symptoms may be very alight. 

Objective signs. — Tlie perforation is generaUy ellipti- 1 
cal in shape radiating towards tlie circumference andl 
situated in the inferior part of the membrane mid'l 
way between the malleua and its circumference,' f 
If the perforation ia due to direct piercing of 
membrane by an instrument, or from rupture'1 
through an old scar, the form of the perforation may^ 
vary exceedingly. In a typical case the edge of thfrf 
perforation ia covered with blood cruste, and thert I 
may be ecehymoses or congestion of the tympanio-X 
membrane in its immediate neighbourhood ; otherwise I 
the rest of the membrane is usually normal. Through 1 
the perforation may be seen the normal yeUowish-white I 
colour of the promontory. 

The Diagnosis can only be given with certainty i 
the patient is examined within the first few days aftwfl 
the lesion has taken place. After this period, as »1 
result of inflammatory changes or cicatrization of theS 
perforation, it may be impossible to say for certain J 
whether the lesion was traumatic or not. This is o 
medico-legal importance. 

Treatment. — If due to simple concussion no looo] 
treatment is required. The ear must not be syringed i 
but should simply be protected by a dressing. If- 1 
there is much giddiness, noises in the head, or attacksl 
of faintness, rest in bed is indicated. If the eause ii^l 
a direct injury from an instrument, special caraS 
required to maintain asepsis ; unfortunately 

ddle ear suppuration is a frequent sequela, and must a 
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[ then be treated by the oi'dinary methods (see 
I page 145). 

If the concussion has been sufficiently severe to 
[ produce internal ear deafuess, the patient must be 
I kept in bod, strict quietness insisted on, and a bhater 
applied over the mastoid process. 

After a few days, if deafness still persists, strychnine 
should be given, be^miing with l-60th grain three times 
a day and increasing the doae up to l-30th grain. If, 
in addition to the deafness, tinnitus persists, the 
application of the constant current may be tried. 

Prognosis. — In a simple case of traumatic perfora- 
tion the prognosis is good. Slight deafness, noises in the 
head, or attacks of giddiness usually shortly disappear. 
' Tlie course of a secondary middle ear suppuration 
' varies, as it depends largely on the injury to the 
middle ear and the virulence of the infection intro- 
duced. When deafness is complete, aa a result of 
changes within the internal ear from concussion, 
it may remain so permanently. 



CHAPTER IV 

DISEASES OF THE MIDDLE EAR 

ANATOMY.~The middle ear consiats of the Eust- 
achian tnbe, tyiiipaiiiu eavity and its contents, together i 
with the mastoid antrum and the mastoid cells. 

The tympanic cavity is 15 millimetres in height, 10 I 
millimetres in its atitero-poBterior diameter, and about J 
3 miUimetres in width. Ita narrowest portion is be- 1 
twecn the umbo and the promontory (2 millimetres). 
The upper part of the tympanic cavity is known aB 
the " attic," It lies above the level of a kne drawn , 
horizontally between the processus brevis and the 
fiicial canal ; it contains the head of the malleus and 1 
the body and short process of the incus. Externally 
the tympanic cavity is bounded, below by the i 
brana tympani, the least resisting of its walls, and 
above by the outer wall of the attic. Anteriorly the I 
inner and outer walls converge, and from the upper 
part arises the Eustachian tube. The length of the •' 
Eustachian tube in the adult measures nearly \\ 
inches, of which 1 inch forms the cartilaginous and 
1 inch the osseous portion. The narrowest part of j 
the Eustachian tube is situated at the junction of 1 
its bony and cartilaginous portions, and is called the \ 
iaihmns. A probe introduced into tlic EustacliiaD ] 
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tube will pass between tlie mallcuH and iiiciw direct 
into the aiitnim. Poateriorbj liigh up, is the opening 
of the tympanic cavity into tlio antrum through the 




Fia. 2. — Vertical section through Ear, just behind the External 

Auditory Canal. {E>rawn from, a preparation in author's 
collection. ) 
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aditua. The odifw* is bounded by the tegmen tympani 
above and its floor is formed by the external semi- 
cireular canal. The inner wall of the tympanic cavity 
is principally formed by the promontory. Above the 
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promontory Hee the facial canal which runs backwards tn-9 
dip benoatli tlio external semicircular canal, turning^ 
dowiiwardH and outwards in its passage to the stylo- a 
nuuttiiid foramen. I 

Oticaaionally at birth the facial canal is defective, 1 
only mucous membrane separating the nerve from the ■ 
tympanic cavity ; this defect may persist even in adult 1 
lift). On tJie promontory lies the tympanic nerve 1 
plnxuH and over its surface fine vessels may be seen I 
running in a vortical direction. Above and behind I 
the promontory, lying juat below the facial canal, is-J 
the fenestra ovalia, and lower down the fenestra rotunda. I 

The. roof or tcgmen tympani, with the exception I 
of the membrana tympani, is the thinnest wall of thel 
middle oar. It forms the roof of the Eustachian tube, 1 
attic, aditUH and antrum ; along it runs the petro-squa- J 
mous suture which is patent in infancy and througlM 
which tiny vessels pass from the dura mater to thfl^ 
tympanum. ■ 

The floor may lie at a varying depth beneath the 3 
lower margin of the tympanic membrane. The bone J 
sopar'ating it from the jugular fossa varies greatly in 
thicluicfis and in rare cases may even be deficient ; thus 
the bulb of the jugular vein may be separated from 
the tympanic cavity only by bone of the thinness of 
paper, or may even be in direct communication with it.^ 

The contents of the tympanic cavity consist of the.J 
ossicles (malleus, incus and stapes) muscles, hgamentajj 
nerves and vessels. 

The function of tlie oasidea is to transmit the vibm 
tions of sound from the tympanic membrane to the<J 
labyrinthine fluid. Tlie ossicles form a movable chaint] 
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■ which is fixed at three point* ; namely by the iiitiniate 
I. attachment of the handle of the maUeus to the tympanie 
[' membrane, by the posterior hgament fixing the short 
I process of the incus to the entrance of the antrum, and 




1. Camtid raiUil. 






by the attachment of the stapes to the margins of tlie 
fenestra ovalis by its annular ligament. The anterior, 
external, and superior, hgamenta of the malleus alao 
tend to keep it in position and limit its movementa. 
There are two intra-tympanic muscles ; the tensor 
I tympani running across the tympanic cavity from the 
i cochleariformis, to be inserted into the inner 
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margin of the neck of the malleus, and the stapedius 
emerging from the apeJC of the eminentia pyramidalia 
to be inserted into tlie head of tlie fltapea. These 
ligaments and muscles tend to divide the tympanic 
cavity into emaller compartments bo that in some 
cases inflammation may be limited to only a part of 
the tympanic cavity, as in the case of suppuration, 
limited to the attic. In consequence of the anatomical 
arrangements it is not surprising that in chronic catarrh, 
as a result of the general thickening of the mucous 
membrane and hypersecretion, there is a very great 
tendency tor adhesions to take place within the tym- 
panic cavity. 

GENERAL CONSIDERATIONS.— Of all the diseafies of 

tlie auditory apparatus, affections of the middle ear 
are by far the most frequent. It is impossible to 
emphasize su/ficienfly the importance of treating these 
diseases in their earliest stages, for there is no doubt 
that loss of hearing or even death occnra in eases which 
might have been cured by timely treatment. 

The middle ear is lined by mucous membrane which 
is directly continuous with that of the pharynx tlirough 
the Eustachian tube. The inflammatory processes 
affecting its hning mucous membrane are similar to 
those occurring in the mucous membrane of any other 
organ ; every possible gradation from the mildest 
catarrh to the severest form of inflammation may occur. 
A catarrh may end in an acute inflammation or suppur- 
ation, or, on the other hand, an acute inflammatory 
process may suUiide and afterwards produce a simple 
eatairh. For this reason an arbitrary classification of 
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diseases of the middle ear is not possible, but for the 
purpose of description the following is given, as it is 
founded on a cUnical basis. 

1. Catarrhs — 

(a) Acute catarrh of the middle ear. 
(6) Chronic catarrh of the middle ear. 

2. Otosclerosis (Sclerosis of the middle ear). 

3. Inflammations — 

(a) Acute inflammation of the middle ear. 

(i.) Acute Otitis Media (without per- 
foration of the tympanic membrane), 
(ii.) Acute Middle Ear suppuration (with 
perforation of the tympanic mem- 
brane). 
(6) Chronic suppuration of the middle ear. 

By " catarrh " of the middle ear is meant a simple 
and mild inflammation of the mucous membrane, 
without destruction of the deeper structures, and 
which is unaccompanied by any constitutional disturb- 
ance. 

The term " inflammation " of the middle ear, on the 
other hand, is applied to the more acute and virulent 
forms of inflammatory changes of the mucous membrane 
resulting in production of a muco-purulent or purulent 
secretion, with possible destruction of tlie deeper struc- 
tures, and which are usually accompanied by some 
constitutional disturbance. 

In the examination of the patient the tests of hearing 
are of great importance in determining not only the 
amount of the impairment of hearing but also whether 
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its cause is due to an affection of the middle or intern 



Inflation of the middle ear and Siegle's pneumatic 
speculum are also of great value, not only as an aid to 
diagnosis but for the purposes of treatment. 



ins-^^H 



TESTS OF HEARING are applied for three reasoi 

(1) To tell the amount of deafness. (2) To differentiate" 
between diseases' of the conductive portion and per- 
ceptive apparatus, and (3) to see if there is improve- 
ment or not in hearing after treatment. 

The hearing can bo tested by several methods. By 
the voice, watch, tuning forks, acoumeter and Galton's 
whistle. 

The hearing power should always be tested before 
treatment la begun so that its effect may be correctly 
estimated. 

For practical purposes testing by the ordinary voice, 
or by whisper, is the most important. Tuning fork 
testa are of value in determining whether the deafness is 
due to disease of the middle or internal ear (that is of 
the conductive or perceptive portion of the organ of 
hearing). The high tuning forks and Galton's whistle 
are used for testing the upper limit of hearing. Tlie wateh 
and acoumeter act as controlling testa. 

Testing by the Voice.- — Unless deafness is extreme, 
whispered conversation should be used and practised 
with the same strength of voice ; otherwise the 
test will be fallacious. Whispering can normally be 
heard at a distance of at least 25 feet. Some words are 
heard bettor than others. Patients suffering from 
nerve deafness do not hear high pitched words or tones as 



DISEASES OF THE MIDDLE EAR 

rell aa the low pitched ; when the deafness is due to 
' disease of the middle ear or to obstruction of the auditory 
canal, the reverse is tlie case, Tlie lowest tone is R— 
lingual, and the highest " S." Vowels are lieard better 
than conaonanffi. For high tones, words suoli as six, sixty, 
sister, sailor, sliip, house, mouse, may be used ; tliey 
are heard badly in nerve deafness, but well in middle 
ear deafness. For low pitched tonea the words, five, 
I forty-five, robber, brother, nig, rabbit, may be given 
I w examples ; they are heard well in nerve deafne»C 
badly in middle ear deafness. Words and sentences 
are recognized if frequently repeated, even if only 
incompletely heard ; therefore they should be varied, 
and a note made of the distance at which they are 
heard. Numerals are better heard than words. Hesi- 
tation in answering, except in children, means that 
the word or sentence is not properly heard. The exami- 
nation should not be too prolonged as it is very tiring 
to the patient. 
In order that he may not lip read, the patient should 
Ijait sideways, the ear to be tested being turned towards 
er. The other ear should be carefully stopjwd 
I t>y the patient or an assistant inserting his finger within 
rstbe external meatus, or pressing the tragus firmly over 
fit. Each ear musi be tested separately. The exami- 
I Jiation is begun by the surgeon standing at the extreme 
plength of the room away from the patient and speaking 
hjQ an ordinary conversational tone. If this is heard 
I 'Whispering is tried. The patient is approached until 
I A distance is reached at which he can promptly repeat 
t Uie words and sentences. In unilateral deafness if 
the examiner stands within three or four feet from the 
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patient and talks in a loud voice, the voice may be heard 
through the other (the sound) ear even though it is 
firmly closed. To test wliether this is the case or 
not, tlie words and sentences are repeated with both 
ears carefully closed. If the words are now heard to 
the same extent aa before, it proves that the words in 
the first instance were heard througli the sound 

The watch. — The tick of the watch varies 
pitch and loudness, so that the same watch shoi 
always be used. In testing with the watcli it should 
held far away from the ear and gradually brought closer 
to it, the patient uiaking a sign as soon as the watch 
is heard. A rough test for distinguishing between an 
internal and middle ear deafness is to place the watch 
in contact with the mastoid process or t-eniple ; if the 
tick is well heard througli the bone, internal ear deafness 
may be practically excluded. This only applies 
people under 60 years of age, bs with advancing yi 
bone conduction becomes diminished, 

Politzer's acoumeter is a mechanical contrivance 
in which a .^matl steel hammer is made to fall from a 
given heiglit on to a steel cylinder. The act of con- 
tact produces a tone corresponding to c^ (512 vibrations). 
The object of this instrument is to mechanically produce a 
note of constant pitch and intensity. The average 
normal hearing distance for the acoumeter is 15 
metres. 

Tuning Forks. ^To accurately and scientifically test 
the complete range of hearing, as in cases of obscure 
central or internal ear deafness, or to test the residual 
hearing power of a deaf-mute, a large series of tuning 
forks is required. For ordinary purposes, however. 
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three are sufficient : — c* (2,048 vibrations) to t<*st liij<h 
tones, c^ (612 vibrations) for middle tones, and r (12S 
vibrations) for the low tones. Tuning forks of low pitcli 
should have clamps on their prongs to prevent the* 
production of over tones. 

The vibrcdions of sound re/wh the luhyrinth hy tuv) 
ways ; (1) through the air, setting up vibrations of the 
tymi)anic membrane and the chain of ossicles, the stajws 
transmitting them to the labyrinthine fluid, and (2) by 
bone conduction through the skull direct to the laby- 
rinth ; but some of these sound waves are j)r(>bal)ly 
reflected back into the middle ear again and thenecj 
through the chain of ossicles to the* internal ear. 

By means of tuning forks the hearing j)ower is testc^d 
both for fiir and bone conduction. 

(1) Weber's test. — The tuning fork is lu^ld by its 
shaft and made to vibrate ])y striking the* prongs gently 
against the palm of the hand ; the end of the* shaft is 
then applied to the middle of the forelu^id. Normally 
the sound is conducted to both (\ars. In unilateral 
deafness the sound is better heard in the* deaf (Mir if 
the conductive portion (middle (\ar deafness) is aiTect(»d. 
In disease of the perceptive portion (nerv(* (h^afnc^ss) 
the sound is better heard in tlu^ normal ear. 

Weber's test is more applicable for testing unilateral 
than bilateral deafness. 

(2) Schwabach's test. — S(^hwaba(Oi discovered that, 
in diseases of the conductive portion, bone conduc- 
tion was increased, but in diseases of the perceptive 
portion, bone conduction was diminished. In testing for 
bone conduction the tuning fork should be held at right 
angles to the surface of the head, and the end or foot- 
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piece gently pressed against the body of the mastoid 
process just behind and above the external auditory 
meatus, care being taken that the tuning fork does not 
touch the auricle. When tl»e patient no longer hears 
tlic tuning forlt it is rapidly transferred to the mastoid 
of the surgeon and the number of seconds that he 
hear.j it longer than the patient is noted ; supposing t!ie 
examiner hears the tuning fork 10 seconds after the 
patient ceases to hear it, this is described (with regard 
to the patient) as " Scliwabar.h — " 10 seconds. If, 
on the other liand, the examiner does not hear it after 
tlie patient ceases to do so, it may be that the bone 
conduction of the patient is grcatt^r than normal ; in 
such cases the tuning fork is first placed on the mastoid 
process of the examiner until he ceases to h^jar it, and 
then it is transferred to the mastoid process of the 
patient; the result is noted in seconds, '^ SchiL'ahach-\-", 
For tliis teflt it is best to use c' or c^ tuning forks. 

(ft) RInne's test is a comparison of the bone and 
air conduction. A tuning fork of low or medium pitch 
is held with its shaft in contact with the mastoid pro- 
cess until the vibrations are no longer perceived by the 
patient. It is then rapidly transferred to the front 
of the ear so that the vibrating ends are close to, but not 
touching the auricle. In a normal ear it will be heard for 
a few seconds longer in the latter position ; that ia 
air conduction is normally better than the bone ( 
duction. This is known as " "positive Rirvne" (Rinne -\'^. 

In diseases of the middle ear the air conduction is 
diminished and the bone conduction increased foj 
medium pitched tuning forks so that tlie tuning fork ii 
still heard when its shaft is held in contact with thi 
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[aasloid process, after it )ias ceased to be audible in front 
f the ear. This ia called ■ ' negative Binne ' ' {Rinne — ) . 
nerve deafness, bone conduction is diminislied in 
relation to the air conduction (Rinnc-|-), but in com- 
parison with a normal car, the tuning fork is not heard 
for so long a period ; tliat is, in nerve deafness ' ' Rimie " 
ia positive hat shortened. In very alight middle ear doat- 
" Rinne " may be positive. lu more severe oases it 
lay be partially negative ; that is, it ifiay be negative 
ir tuning forka up to c^ and ijositive for the higjier ones. 
a very marked middle ear deafness it may be absolutely 
legative. Rinnc's test ia especially useful in cases of 
ievere deafness to determine whetlier the origin of the 
hes in the conductive or perceptive apparatus. 
fit ia of greater value in bilateral than unilateral deaf- 
In old age owing to bone conduction being 
iiminished, Rinne'a test is unreliable. 

In unilateral deafness of internal ear origin "Rinne" 

may appear negative owing to the vibrations being 

transmitted through the bone to the sound side, and the 

latient imagining that he hears it in the affected ear. 

I error Is correeted by Weber's test. Thus, in 

ease of extreme unilateral deafness with definite 

native Rinne, if Weber's test is negative, that is if 

I vibrations are conducted to tiie sound ear away 

rota the aSectcd one, the probability is that in spite 

E the negative Rinne, the origin of the deafness lies 

Ein the internal rather than in the middle ear. This is 

confirmed if high tuning forks are badly heaid on the 

ftffected side. 

In mixed cases of middle and internal ear deafness 
KiRinne'a test is often uncertain. 



70 DISEASES OF THE EAR 

(4) Tests for the upper limit of hearing, («) Thz 
hifjh pilchsd tuuiiuj forks, such aa c^ are only used for 
toBting air conduction. The affected ear is tested in. 
compariBon with the aormal ear. In middle ear deafne^ 
high tuning forks are well heard ; in internal ear deafness 
they are badly heard. 

(h) Edelmanii-Gallmi's Whistle is a mechaiiicaj con- 
trivance by whioh very high pitched tones (up to 40 000 
vibrations) can* be produced. By turning a screw the 
vibrations can be increased or diminished, iiicreasins 
or lowering the pitch. It is useful for determining the 
upiJcr Huiit of hearing. (Plate VII ) 

(5) Gelle's test depends on the fact that increased 
pressure within the labyrinth tends to diminish tJba 
perceptive power of hearing. A timing fork ia placed 
in contact with the mastoid ; Siegle's speculum ia 
inserted into the esteiual meatus and, on pressing the"' 
air bag, the pressm« within the external ear is increased' 
BO that the tympanic membrane and ossicles are driveii 
inwards together with the stapes, causing increased" 
preesure witliin the labyrinth. During this period of 
increased pressure the tuning fork is not so well heard ; 
that is, Gelle's test is positive. If the stapes is ankylosed, 
as in cases of chronic middle ear catarrh with adhesions 
or in otosclerosis, pressure makes no difference to the 
hearing as the stapes cannot be pushed in ; that is, 
Gelle's test is negative. In a labyi-inthine affection 
the hearing ia diminished, hut very often, at the same 
time, a sense of dizziness is produced. 

Gelle's test is useful in cases of middle ear disease 
where Rinne is only partiaUy negative ; that is negative 
up to c" and positive above. If, in such cases, Gelle's 
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Fig. 4.— Schematic diagram to explain tlie timinc fork tesf« fr.- 

Internal and Middle Ear Deafness "^ 



Air Conduction— 

High tuning fork (c*) Badly hranl. 

Low tuning fork (c) Well heard. 
Bone Condu^ion — 

Low tuning fork (c) Badly heard. 

Binne's test . . . Positive (but 
^ shortened). 

Weber's test . . . Heard on op- 
posite side. 



Well Iieard. 
Badly heard. 

Well heard, 
^fegative. 

Heard on same side. 



^ Z^SSS'wta'SlS^TjM! '"^^ '"" "^ '^'' ^^^ """ when weH 
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teat is positive, the stapes is movable ; if, however, 
Gelle's test is negative, the stapes is assumed to be 
fixed. 

In order to form a correct diagnosia, the results of all 
the testa of bearing have to bo taken into consider- 
To sum up; in a middle ear deafness "Weber" is 
referred to the affected side, bone conduction is increased, 
" Rinne " is negative, high pitched tuning forks are well 
beard, but low pitched tuning forks badly heard through 
the air, Gelle's test is positive, except in cases of fixation 
of the stapes, when it is negative. 

In internal ear deafness, "Weber" is referred to the 
sound side, bone conduction is diminished, "Rinne" is 
positive and shortened, tuning forks of higli pitch are 
badly heard and those of low pitch are well heard through 
the air, and Gelle's test ia positive. 

The two most characteristic signs of internal ear 
diseases are marked loss of bone conduction, and marked 
dimiaution of hearing for high pitched tuning forks in 
comparison with low pitched ones. 



INFLATION OF THE MIDDLE EAR is the name given 
to the forcible introduction of air into the tympanic 
cavity through the Eustachian tube. 

Three methods may be employed :^1) Valsalva's 
method; (2) Pohtzer's method; and (3) The Eustachian 
Catheter. 

1. Valsalva's method, or auto-inflation. The patient 
gives a fon.'ililc expiration, the mouth and noae 
iwing kcjit clom;d. This increases the presHure in the 
[lostnastil space, so that the air is driven into the 
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Eustachian tube and tympanic cavity. I^atients should 
be warned not to practice this method, as they get into 
the habit of doing it too frequently, witJi the n\sult 
that the tympanic membrane may become iviaxeil. 

2. Politzer's method consists in the ni(>('hanical 
forcing of air through one of the nostrils, the other 
being compressed whilst the patient ]>erfornis tin* act 
of swallowing. As the air cannot eseaiK* from the 
nostrils, and as the act of swallowing raises the ]>alate uj) 
against the posterior wall of the pharynx, thus shutting 
off the post-nasal space from the pharynx anil the 
mouth, the increased pix^ssuit) in the post -nasal space 
tends to force the air through the Eustiwhian tube into 
the tympanic cavity. 

Technique of PolUzer's Method. — The souive of 
compressed air is a rubber bag of 8-10 oz. capacity to 
which is attached a glass or vulcanite nozzle which 
fits into the nostril. For convenience, a rubber tube 
may be used connecting the bag and the nozzle. In 
order to recognize the entry of air into the Eustachian 
tube and tympanic cavity, a diagnostic tube, consisting 
of a rubber tube with an olive-shajx^d jwrforated tip 
of ivory or vulcanite at each end is used, one end being 
placed in the patient's ear, the other end in the eorn^- 
sponding ear of the surgeon. A sip of watiT is held 
by the patient in his mouth. The nozzle of the air 
bag is inserted uito one nostril and held in position 1)3^ 
the finger and thumb of the left hand, which at the 
same time pinches the nostrils together. At a given 
signal the patient swallows the water, and simultaneously 
the air bag, which is held firmly in the right hand, is 
forcibly compressed. The proper moment to press 
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the bag is when the larynx ia seen to rise during the act 
of deglutition. If the inflation ii successful a gurgling 
Bound will be noticed, and if the Eustac'hian tube is 
patent, the air will be heard (by meana of the diagnostic 
tube) to enter the tympanic cavity. By adults the 
seuBation of air entering into the tympanic cavity is 
described as a crackling or loud exploaive sound ; 
childi'en may cry out and suddenly put their liands up 
to the ears. In children the swallowing of water is 
not necessary, and crying facilitates the procedure. 

PolUzer'a method may be used instead of cat/ieriza- 
lion: 

(1) In small children. 

(2) When both ears are affected. 

(3) If owing to nasal obstruction tlie passing of the 
catheter is very difficult, and causes pain. 

(4) In nervous individuals who object to the catheter. 

(5) By those who are not adepts at passing the 
catheter ; Politzer's method is not so dangerous, and 
can be more easily applied. 

(6) Wlien the sudden inflation by means of Politzer's 
method is more effective than that produced by cathe- 
terization. 

(7) In certain cases when the patient cannot obtain 
the service of a medical man, but where it may be 
necessary to inflate tlie ears periodically. 

3. Catheterization consists in passing a catheter 
througji the nose into the post-nasal space, so that its 
tip engages within the orifice of the Eustachian tube, 
and t|ien forcing compressed air through it inte the 
middle ear. Tlie source of compressed air may 
be a Politzer's bag with a tube attached. Instead of 
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having a nuzzle at ils extivmity it is fitted with a vul- 
' caiiite tip, wliosw puint accurately fits into the wider 
[ extremity of the Euistachian catheter. A short silver 
[ or plated catheter is the best. It is five inches in length 
I with a curve at its extremity. Catheters vary in 
I diameter from No. 1 to No. i Englitli size (same scale 
[ as urethral catheters). To indicate the position ot 
I the poiiit of the catheter in the post-nasal space, a ring 
I is attached near to its wider extremity corresponding 
I witli the concavity of the curvature of the beak of the 
I catheter. The possibihty of infection by means of a 
I dirty catheter can be best avoided by sterilizing in 
[ boiling water before and after use. 

Technique of CertAeicrtjafiow.— The patient is seated 
I {acing the surgeon ; the head should bo supported by 
I a prop or by an assistant. Except when it is contra- 
indicated, it is wiser to spray into the nose a very small 
quantity of 2-5 per cent, solution of cocaine or eucaine. 
Catlieterization is best performed with the surgeon 
' standing up in front of the patient. One end of the 
^diagnostic tube is placed in the patient's ear, the other 
lend in the corresponding car of the surgeon. For the 
I sake of convenience, the air bag is suspended from a 
I button of the coat of the sui^eon by means of a loop 
l.'of tape fixed to its tubing. Tlie catheter is Ijeld lightly 
«t its wider extremity, with its beak turned downwards, 
Wtween the thumb and first finger of t!ie right hand, 
whilst the tip of tlie nose is tilted up by the thumb of 
the left hand. As the point of the catheter is inserted 
into the na^tril, the right band should be kept low down, 
■ BO that the stem of the catheter is almost in a vertical 
f position, and its tip lies on the fioor of the vestibule. 
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The catheter is then gently pushed through the nose, ■ 
the right hand being gi'adually raised so that the cathet«r 
pasifes along the floor of the nose in a horizontal position. 
Wlien the catheter reaches the poat-nasal space it will 
be felt to glide over the soft palate. In a normal nose, 
even without using cocaine, tiiia procedure, if performed 
gently and quickly, is accompanied by very little 
discomfort. The catheter is now pushed backwards 
until it reaches the posterior wall of the naso-pharynx ; 
the beak is then rotated inwards towards the opposite 
aide (aliown by the ring at its outer extremity) and 
withdrawn until it in felt to cat*'h against the posterior 
edge of the vomer. It is now slightly pushed backwards 
to free it from the soft palate, and rapidly rotated 
downwards and then round in an outward direction 
until the ring points to the outer canthus of the eye 
on the side to be catheterized. The jwiiit should now 
engage within the Eustachian tube. This is the most 
certain method for those who have not had much 
experience of catheterization. 

Another method, which is very simple after practice, 
is to rapidly and gently pass the catheter along the 
inferior meatus of the nasal fossa, at the same time 
tending to rotate the beak outwards, which will take 
place as soon as it has passed behind the level of the 
inferior turbinate into the post-nasal space. The tip 
of the catheter will then revolve outwards and upwards 
and ent«r the Eustachian tube which lies behind and 
just above the posterior end of the inferior turbinate 
bone. In order to retain the point of the catheter in 
position, it should be shghtly withdrawn and kept in a 
fixed position by means of the thumb and finger of the 
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I left hand. When the calheler U once in position, ihe 
I kft hand should not be moved until the net of taxation i« 
f eorafleied. 

CaOielerisation ia preferable to PotUzfr's Method; — 
(t) An a mcanH of diagnoflis in order to t«ll more 
[accurately tlie position and amount of obstrurtion in 
I the EuRtaoIiian tul>e, and alao Hie character of tlie fluid 
P whicli may he present in the middle car. 

(2) When only one ear is affectwl. 

(3) For the purpose of treatment. («) Tiirongli 
[■ the catheter medit'alcd drops can bo inHtilled or medi- 
rcated vapours blown into the Eustarhian tube and 
I tympanic cavity, {b] In order to pass bougiea into 
t the Eustachian tube, {c) For the purpose of washing 
I out the tympanic cavity by syrinp^ing fluids through 

the Eustachian tube. 

(4) If, instead of an india-rubber bag. a cylinder 
containing compreased air. to wliich ia attached a Globe 
Multi-Nebulizer, be used, medicated vapours at any given 
pressure and for as long a period as desired can be 
introduced into the Eustachian tube ; this method often 
gives better results than tliose produced by simple 
politzenKation or catheterization, 

Poinln to notice before inflatioa.~~l\) Care must bo 
taken that the lumen of the catheter is not obstructed, 
and that the compres-sed air-bag and auscultation 
tube are in working order. 

(2) The patient should gently blow the nose to clear 
it of all secretion. // the noae is filled with cruala or 
is in a septic condition, inflation akovld be avoided. 

(3) The patient should be sitting down, never standing 
up : sometimes on inflation of the ear, especially for 
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I attack of giddiness or faintaess 



the first time, an attack ot giddiness or tamtaess may 
occur. 

(4) In order to prevent muscular contraction of the 
palatal muscles, which may grip the end of the catheter 
and prevent its insertion into the orifice of the Eustachian 
tuhp, the patient should be told to breathe quietly and 
keep the eyes open. 

(6) In order to t«st the value of this method (A 
treatment, and also from the point of view of prognosis, 
the hearing should he carefully tested before and after 
inflation. 

Difficulties ol Catheterization.— (I) Irritability of the 
mucouH membrane. This may partly he due to. 
nervousness. The passing of the catheter may set up' 
a violent spasm of sneezing or coughing, or (when the 
catheter reaches the post-naaal space) cause such 
intense contraction of the palatial muscles as to render' 
movement of the catheter impossible. Usually the 
application of cocaine or eucaine will remove these 
difficulties. 

(2) Nasal obstruction. If due to a deviated septi 
or spur, this may be overcome by introducing the 
catheter with its stem held upwards and outwards bo 
that the beak of tlie catheter on entering the 
may dip in beneath the anterior end of the inferioc 
turbinate. As the catheter is gently pushed back- 
wards the right hand should he brought round with 
a circular movement, so that the beak gradually 
points downwards. The hand is then raised as in 
the former method, until the catheter lies in a 
horizontal position. In every case, before catheteriza- 
tion, it is wiser to inspect the nose to see if any 
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obstruction exists. If the nose is narrow and tli(*rr* 
is a possibUity of the passing of tlie catlu*t(T causing 
pain, in addition to spraying in a little cfM'aiiKs 
some more cocaine solution may Im^ nihlxKl along tlii^ 
inferior meatus by means of a ])1('(lg(*t of w(N)I on a 
probe. The catheter itself shrniUl l)o ])ass<>(l iiiulor 
actual inspection, by the use of a nnsiil Kpcciihini and 
reflected light. In no ease must the cathetrr hv forced 
through the nose. Sometimes tlie difticulty of ol)st ruc- 
tion is overcome by diminishing tlio curve in the cathet(M-. 
If the nasal obstruction is great, whetlier it is tlu* 
result of adhesions, old ulcerations, or hone (Icforniity. 
it may be necessary to pass tlie catheter from tiie other 
side. In this case a longer catheter must he used with 
a bigger curve. When it reaches tlie post -nasal space 
its tip is turned towards the opposite side to tliat through 
which it has been passed. 

(3) Catheterization may be rendered diflicult })v tlie 
presence of a large pad of adenoids or a tumour in the 
post-nasal space, or inflation of air into the Eustachian 
tube may be quite impossible from f)cclusion of the 
pharyngeal orifice of the Eustfichian tube as tlu* result 
of previoas ulceration. 

(4) Occasionally the point of the catheter lies in 
Rosenmiiller's fossa behind the Eustachian tube ; in 
such cases sounds may bo referred to the ear and the 
inexperienced examiner may imagine that the catheter 
is lying correctly within the Eustachian tul)e. The 
sound is always soft and distant ; in cases of doubt 
inflation should be gently practised once or twice with 
the catheter in varying positions. When the cathettT 
is in the correct position, the patient should be able 
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to tivik without discomfort, and there should be no j 
tendency to retell nor cough. 

Mishaps occurring during inflallon. — If the 

inflfttion ia ton forcible, it ia poasible to rupture t/ie 
tympanic mcmfmine ; thiH, however, is rare except 
where the membrane is partially atrophic or replaced | 
by a thin scar. As a result of catheterization, severe i 
rfistaxis may be produced ; or surgical emp/iyaema J 
from the point of the catheter having lacerated the ] 
mucous membrane, and air having been forced into I 
the sub-mucous tissue. This is more likely to occur j 
after forcible attempts to pass a bougie into the Eusta- 
chian tube. 

The symptoms of surgical empftysema are sudden 
pain, perhaps accompanied by difficulty in swallowing 
or dyspnoea if the eniphyBcmft has extended towards 
the larynx ; there may also be swelling of the soft 
palate or of the neck, accompanied by distinct cre- 
pitation on palpation. 

Treatment of sunjlral emphysema. — ^The patient 
should be calmed of hii anxiety, which is often intense. 
Ice should be sucked All sneezing, coughing, or 
blowing of the nose sliould be avoided as far as 
possible. It the emphjHcma is marked, it may be 
necessary toacanfj thepharjmx and soft palate with a 
small bistoury. Tlie diet should be liquid and cold. 
Recovery may be hastened by gentle massage of the 
neck and face. No further attempts at inflation should 
be made for at least eight days. 

The ftdlowing arc the usual mumh heard Ihrmtgh the 
diagnostic tube. 

1. A soft blowing sound — in the normal ear; it 
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varies in loudnesi aticording to the size of the catheter 
and Eustachian tube. 

2. A distant, alight Hound, followed, by a click and 
sndden loud blowing. This may be one of two conditions 

(0) a tubal catarrli ; (6) a retracted drum lying against 
but not adherent to the inner wall of the tympanic 
cavity. In the former case the air entry suddenly 
makes the Eustachian tube patent ; in the latter it 
forces the tympanic membrane away from the promon- 
.t«iy. 

3. Moist crackling sounds, when the tympanic cavity 
Ltains exudation. 

4. Rough irregular Boundn, in chronic middle ear 
catarrh with adhesions and with thickening of the 
mucous membrane. 

5. Loud biasing sounds, heard close to the ear, or 
high pitched squeaking sounds, which may be heard 
without the diagnostic tube, are pathognomonic of a 
perforation. 

6. Distant sounds, especially if increased pressure is 
required to cause air entry into the tympanic cavity, 
means obstruction of the Euataciiian tube. 

7. Very loud sounds occur in abnormal patency of 
the Eustachian tube, as in otosclerosis. 

Although the catheter may be in the correct position, 
sounds may not be heard through the auscultation tube 

(1) If the catheter or auscultation tube are blocked, or 
if the examiner's or patient's ear ia filled with impacted 
cerumen or otherwise obstnicted. (2) If the middle 
ear is filled with thick, tenacious exudation, it may 

impossible to foi'ce air through it. 
BiBgle's pneumatic speculum consists of an aural 



DISEASES OF THE EAR 

dpeculum which fits accurately into an end-piece, whose 
extremity ia covered, by an obhquely placed glass disc 
or lens ; from the side of thia end-piece a nipple projects, 

to which is attached a rubber tube and ball. 1 

If the speculum ia inserted into the external meatus ^ 

so OS to accurately fit it, compression of the ball inoreasea "I 

the pressure of the air within the meatus, and the | 

tympanic membrane is driven inwards ; if introduced ,( 

into the meatus with the ball tightly squeezed in the * 

hand and if, after insertion, the hand is gradually relaxed, ' 

the ball tends to fill with air and diminish the pressure ij 

within the external meatus, thus drawing the tympanic " 

membrane outwards. . 

The glasa disc or lena is placed obliquely in order to , 

prevent the reflection of light front tlie head mirror, J 

rendering a view into the meatus impossible. The \ 

specula, which can be removed from tlie end-piece, ' 
are of various sizes ; liltc the end-piece, they are now 

made of metal, in order to facilitate sterilization after '( 

MelhodB of use.— The speculum chosen should accu- 

lAv fit mto the external meatus. The instrument, ■, 

h*{ore use, ia warmed over a spirit lamp, in order to '; 

ent tlie warm and moist air in the auditory canal ] 

Pf^ . t^,e glass. Before inserting the speculum ' 

^"". g meatus the hall is slightly compressed ; by '. 

■ or still further pressing the ball the pressure ' 

^'*""",Kp meatus may be either diminished or in- \ 

within til"? ,. 

creased. greatest mobiUty of the tympanio J 

Normally; i;^ ^^f^ ^gi^n between the malleus andth*^ 

membrane is i _ " ^^^^ poatero-auperior quadrant. ' 
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1 increasing tlie pressure, as the tympanic membrane 

' is driven in, the malleus movea backwards and inwarda, 

and the cone of liglit gets smaller; on diminisliing the 

pressure the malleus imd the cnne of light resume their 

Knormal .position. 

Uses of Siegk's speciUum. — (1) Diagnoslic. (a) Tfie 

legree of mobility of the tympanic membrane can 

Pbe observed ; whether the membrane ia thickened or 

telaxed with its movement impaired or exaggerated. (6) 

I cases where the membrane is retracted or partially 

[replaced by a scar, diagnosis ran be made whether it ia 

I free, or partially or completely adherent to the inner 

twftll of the tympanic cavity, (c) Non-adherent scars 

\ and atrophic patches being of thinner consistence than 

r the rest of tiie membrane, show depressions on increasing 

^^ssure, and bulging outwards oil diminishing presaiire, 

(2) Thffapeutic. (a) To suck out the secretion from 

the tympanic cavity, (b) By alternating the rompres- 

8ion and relaxing the ball, Seigle's speculum may be 

a masseur, (c) By inserting the specuhim 

Lvith the ball compressed, and then relaxing it and 

in this position, Siegle's speculum can act 

Tefaciew. 



ACUTE MIDDLE EAR CATARRH 



Acute middle car catarrh i.'i the result of a post-nasal 
1 which ha-s sprejid by direct extension along the 
jstachiau tube to the tynipanic cavity. 

3 most important predisposing causes are adenoids 
Fin children and nasal obstruction in adults ; the ex- 
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citing cause in nearly every case is a cold in the head. 
Other cauaea which may be mentioned are influenza, 
syphilis, and the apecific fevera, but tlie latter, eapccially 
Boarlet fever, diphtheria and enteric fever, more often 
give rise to acute middle ear suppuration. 

Pa/ftofoff?/. — The pathological changes vary accorii- 
ing to the intenfiity of the catarrh. Tlie niucoua mem- 
brane becomes hyperaeinic and awollen, and a clear 
aeroua or viacid fluid may be secreted in varying quantity 
from its surface. As a rule the whole tract of the 
middle ear is involved. When the secretion is abundant 
and serous in character, the condition is known as s 
aerous ralarrh. Oeca.'iionally, the swelling of the 
mucous membrane and hyper-secretion may remain 
limited to the pharyngeal end of the Eustachian tube 
obstructing its lumen, witliout involving the tympanic 
cavity ; this is called tubal catarrh. In the early 
stages of tubal catarrh, the tympanic cavity may show 
no pathological changes, but later, if recovery does 
not take place, its mucous membrane usually becomes 
involved either by direct extension, or from a condition 
known as " hydrops ex vacuo." 

If the Eustachian tube remains blocked, the middle 
ear is converted info a closed cavity. The air within 
it is gradually absoi'bed so that the air pressure in the 
middle eiv tends to fall below that of the atmosphere, 
in consequence of which the tympanic membrane 
becomes gradually indrawn towards the inner wall of 
the tympanic cavity, and at the same time 
exudation of fluid may take place from the surface of 
the mucous membrane. 



wall of ^M 
passive ^H 
face of ^^M 



DISEASES OF THE MIDDLE EAR 85 

Symptoms. — ^Thero is generally a feeling of discom- 
fort and fullness in the ear, whicli at the onset may he 
accompanied by some twinges of pain. Except in 
infants, in whom the slightest form of middle ear catarrh 
may give rise to recurrent attacks of earache, pain is 
generally absent. The deafness varies, often with 
extreme suddenness. At one time the patient may 
only feel somewhat stuffy and stupid in tli(^ car, but 
nevertheless may hear fairly well; at ant>tljer time h<* 
may suddenly become deaf as though the ear hud been 
filled with water or stoj)ped up by the finger. Perlia[)s, 
again, after eating or blowing tlie nose he may hear a 
click or crack in the ear, and tlie deafness may tem- 
porarily diminish or disappear. These changes are 
due to the Eustachian tube btdng at one time patent, 
and at another being suddenly occluded by tlie swolh^n 
mucous membrane or a plug of mucus. If there is much 
viscid secretion, the deafness may be veiy pronounced ; 
if the secretion is serous, the deafness may conu* and 
go as the patient lies down or stands up owing to th(^ 
fluid in the middle ear altering its position, and witli this 
there may be a feeling of something moving in tlie ear. 

Occasionally the patient complains of buzzing or 
singing in the ear (Tinnitus), which may cause more 
annoyance than the deafness. 

Another subjective symptom wliich is often of a very 
disagreeable nature, is an increased resonance of the 
voice in the head {Auioplu/nia) ; this may be so marked 
that the patient imagines he is talking in a loud 
manner, and in consequence shuns general conversa- 
tion. 

Simple middle ear catarrh may affect one or both 
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ears, but if both, tlien the affection of one b 
precedes that of the other. 

Appearance of the membrana tympani. — This varies 
according to the character and intensity of the 
catarrh. There may be no appreciable change in the 
milder forms, especially if the result of a tubal catarrh, 
or if the drum is somewhat thickened or opaque aa a 1 
result of a previous attack. Usually the vessels aloi^ . 
the malleus and at the circumference of the drum t 
slightly injected, its surface may appear more glistening , 
than usual and of a yellowish red or brownisb colour. 
If the condition has existed for a httle time the mem- 
brane becomes somewhat indrawn with foreshortening J 
of the malleus, the cone of hght being altered or brokeQ I 
and the surface of the drum itself appearing dull and 
sodden. (Plate XII, 12.) In cases of serous effusion,, 
especially if the drum is thin and transparent, the 
exudation may be actually seen within the tympanic 
cavity, and its level to be sharply marked off from the 
upper portion of the tympanic cavity by a line ol ■ 
demarcation often compared to the appearance of a 
hair. {Plate XII, 3.) Thin line is usually curved upwards, 
and is higher behind than in front of the 
occasionally the level of the fluid may be 
change its position as tho head is moved backwards 
and upwards or downwards and forwards. The colour 
of the membrane below the level of the fluid is usually 
darker. If the whole cavity is fiUed with fluid there 
is, of course, no hue of demarcation, but there is often 
slight bulging of the membrane especially in its upp«' 
and posterior quadrant. 

Examination, of the nose and post-itasai space. — In ^ 
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almost everj' case there ih evidence of post- nasal 
catarrli or of adenoids, or of a general catarrh of the 
nose, naeo-pharynx and pharynx. Sometimes there 
is considerable swelling of the pharyngeal end of the 
Eustachian tube. lu a few cases a fibroma or other 
growth may be found encroaching on the Eustachian 
tube, or there may be paralysis of the palatal muscles 
the result of "diphtheria. 

Tests of hearing show the presence of middle ear 
deafness. Rinne's test is negative; Weber's test 
shows bone conduction conducted towards the affected 
aide ; tuning forks of high piteli are well heard through 
the air, but those of low pitch are heard badly. In the 
slightest forms of catarrh, "Einnc" may be positive. 
The watch is always heaid when placed in contact with 
the bone, but usually only a few inches from the ear. 

Diagnosis. — Tlie diagnosis is made from the history 
of a recent cold followed by deafness which, although 
attended by discomfort, is not accompanied by ear- 
ache. The changes in the tympanic membrane are 
alight, and there is usually improvement in hearing 
after inflation. 

Treatment. — The principles of treatment consist in 
endeavouring to restore tho patency of the Eustachian 
tube, and to remove the secretion from the tympanic 
cavity, and at the same time to treat the actual cause 
of the catarrh, whether it is due to some naso-pharyn- 
geal affection, or to a general disease. If the patient 
is suffering from a severe cold in the head, it is wiser to 
insist on Ids staying in one room at an even temperature 
for the first few days. In a mild case this is not neces- 
sary. The diet should be light, and a smart purgative 
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given at tho beginning of tlie treatment is always 
beneficial. 

Local treatment. — The ear must not be syringed. 
It ia sufficient to inatil into the auditory meatus a few 
drops of a 10% solution of carbolic acid in glycerine ; 
this may be repeated twice or tliree times a day. In 
order to instil the drops the patient's head should be 
placed in a horizontal position with the a&ected ear 
uppermost. 

A teaspoon tihouid be dipped into very hot water 
and rapidly dried; the drops are then poured into 
tlie tea-'jpoon and its tip inserted into the meatus 
in such a fashion that tho drops are poured from it 
into the auditory canal. (N.B. The drops or lotion 
should always be at the temperature oj 100° Fah.) 
To make the drops reach the surface of the drum, the 
finger should be pressed on the tragus several times 
rapidly in succession. The meatus should then be 
plugged with a small piece of cotton wool. As a rule 
further local treatment to the ear is unnecessary. The 
drum, however, should be inspected daily, in ease what 
at firat seemed to be a simple middle ear catarrh may 
really be the beginning of an acute middle ear iiiHam- 
mation. If this takes place the drum will be found 
to become more congested, and to be accompanied by 
acute earache. As the catarrh subsides the slight con- 
gestion of the drum will he found to diminish. 

In order to restore the patency of the Eustachian tube 
and to get rid of any secretion from the middle ear, it 
is necessary to employ one of the methods of inflation. 
As a rule Politzer's method is sufficient, 

Iii/lalion of the middle ear should not be done 
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until the acute nasal and post-nasal catarrli has 
passed off. Also it is wiser to postpone it until at 
least 81 hours have pg-ssed since the last twinge of 
earache. 

If there is exudation within tlie tympanic cavity, 
crackHng and bubbling sounds may be heard on in- 
flation ; they gradually diminish as the exudation gets 
absorbed. In tubal catarrh the sound may at first be 
distant and then followed by a sudden click and 
blowing noise as the Eustachian tube becomes patent ; 
this is often well marked during the act of swallowing. 
Occasionally if the fluid is very thick and fills tlie 
tympanic cavity no sounds, or only distant ones, are 
heard. 

After inflation the hearing should again he tested. — 
As a rule there is considerable improvement of hearing, 
and with this improvement the patient usually states 
that the head feels clearer, and that the noises and 
autophonia have disappeared. The imi)rovement 
varies not only in amount, but also in the time 
it lasts. This largely depends on tlie character and 
amount of catarrh present. In a simple case of tubal 
catarrh, the improvement may be very great and last 
for several days, until the air in the middle ear agam 
becomes absorbed with further retraction of the mem- 
brane, owing to the Eustachian tube not remaining 
patent. If the mucous membrane is thickened and 
the Eustachian tube somewhat narrow, owing to 
previous attacks of catarrh, the improvement may not 
be so great. If the secretion is very viscid there 
may be at first no improvement. If the middle ear is 
filled with serous fluid, the improvement may only 
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last a few hours, owing to further exudation taking 
place. 

Inflation should be repeated daily at first. If any ' 
earache is produced, it should not be repeated until two 
days after the earache has ceased. The frequency with 
which inflation has to be repeated depends on the im- 
provement which takes place. If the improvement 
la«ts two days, then the ear should be re-Inflated at 
the end of the second day ; when the hearing remains 
good for a longer period, the frequency of inflation 
should be diminished accordingly, until finally the 
patient feels quite clear in the head and the hearing 
remahis normal. As a, rule, inflations are necessary 
every day for tlie first week, every second day for the 
second week, every tliird day for the third week, and 
afterwards about once a week for two or three weeks. 
In many cases of mild catarrh hearing returns and 
remaint) normal within a very few days aft«r the onset. 
Sometimes, after inflation, the hicreased tension of air 
in the middle ear produces an unpleasant feeling of 
fullness which can generally at once be relieved by 
means of gentle air massage of the drum with a Siegle'a 
pneumatic speculum. ' 

Sometimes, in spite of repeated inflations, the hearing 
does not improve, owing to the persistence of the exuda- 
tion within the tympanic cavity. If absorption has 
not taken place within a month from the onset, it is 
justifiable to do a paracentesis of tlie tynipanic mem- 
brane (see page 134). After tins lias been done, the | 
secretion is removed either by sucking it out by means j 
of Siegle's speculum or by expeUing it out of the tympanic 
cavity into the external meatus by gentle poUtzeriza- 
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tion. The secretion is usually viscid in character and 
should be carefully wiped away by small pledgets of 
wool, and the external meatus afterwards protected 
by a small strip of sterihzed gauze. Gentle inflation 
should be practised daily, together with suction by 
means of Siegle's speculum, to prevent closure of the 
opening in the tympanic membrane : if this takes 
place, it may be necessary to do a further paracentesis. 

In these cases Schwartze recommends tlie giving of 
calomel to promote absorption. In addition gentle 
massage of the side of the head and neck in a down- 
ward direction for two or three minutes several times 
a day is often beneficial. 

For treatment of the nose and naso-pharynx, which 
must not be neglected, the reader is referred to Chapter 
XV. 

In children the general condition may be improved 
by occasionally giving syrup of iodide of iron and the 
compound syrup of phosphates of iron. 

Prognosis. — In the majority of cases a simple middle 
ear catarrh has an uneventful recovery and is cm*ed 
within four to six weeks after the onset, provided the 
patient is healthy and the cause of the catarrh is due 
to some temporary condition such as a simple cold in 
the head or the result of bathing. If the catarrh is 
secondary to a nasal or post-nasal affection, the prognosis 
largely depends on whether these conditions can be 
cured. If several attacks of catarrh have previously 
occurred before the case comes under observation, 
irreparable pathological changes may have already 
taken place within the middle ear so that it may only 
be possible to restore the hearing to the same condition 
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as it was before this last attack took place. The 
prognosis can generally be inferred from the result 
of improvement obtained on inflation. 

If there is anaemia or ill-health, the prognosis is not 
so good. Tiimitus, altliough at times a very distressing 
symptom, is reUeved and may disappear temporarily 
after inflation ; it eventually does disappear, but in 
cases of influenza may persist for a coiLsiderable time 
after the hearing has been completely restored. 

Relapses are not uncommon, especially in children, 
if adenoids are present. 



CHAPTER V 

CHROMIC MIDDLE EAR CATARRH 

As has already been mentioned it is clinically impassible 
to sharply separate the various catarrhal affections of 
the middle ear, as one type may pass into the other, 
and oecasionaUy mixed forms may be met with in the 

same case. 

The clinical conditions found may be sulxlivided into 
three chief types : — 

1. A chronic progressive catarrh vrith general thick- 
ening of the mucous membrane of the middle ear. 

2. Chronic tubal catarrh with marked retraction of 
the tympanic membrane. 

3. The results of a preWous catarrh which is no longer 
progressive, where the Eustachian tube may be ])atent 
but adhesions bind down the tympanic membrane par- 
tially or completely to the inner wall of the tynipanuni. 

Pathology. — ^A middle ear catarrh in its early stages 
can generally be cured, the mucous membrane again 
becoming normal. 

If the catarrh persists, the mucous membrane* remains 
swollen and succulent, becoming infiltrated by a round 
celled infiltration. In this way the depresHious of thc^ 
tympanic cavity, especially the niches of thc^ fenesf-ni 
ovalis and fenestra rotunda, become filled with liypc^r- 
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trophic mucouB membrane which also enrelopea tha 
ligaments and tlie osBieles, limiting them in their move- 
ments and thiia oauaing impairment in he-aring. 

If re~soliition floes not now take place, the round 
colled infiltration becomes gradually transformed into 
new connectivB tissue, which tends to produce adhesions 
between the ossicles themselves and the inner wall at 
the tympanic eavity, and eventually to eause the stapes 
to become almost immovably fixed by fibrous ankylosis 
to the margins of the fenestra ovatis. 

The membrona tyinpani may become very thickened 
or even calcified in parts, and the Eustachian tube may 
be much narrowed or occluded by a permanent stricture. 
On the other hand, from shrinking of the tissues, tha 
mucous membrane may become thin and parcliment like, 
and the membrana tynipani atrophied in parts. 

Quite apart from this catarrhal group there is another 
condition sometimes known as chronic dry catarrh, but 
this ia now recognized ah a separate disease, and is called 
Otosclerosis. 

Etiology. — The onset and progress of chronic middle, 
ear catarrh is oft^n so gradual, and, in its earlier stages 
of so little inconvonioncp tn tho patient, that it may 
have existed for a ronsiderablo period before advice Ub 
sought ; consequently, it is often very diDicuIt to assign 
an Eictual cause for the condition. Undoubt«dly the most 
frequent causes are a neglected acute middle ear catarrh, 
nr a chronic tubal and naso- pharyngeal catarrh. Anycon- 
dition, however, which t4?nd8 to produce or >naintain a 
congestion of tho mucous membrane of the nose and naao- 
pharynx may be considered a predisposing cause. Thus, 
over-indulgence in alcohol or tobacco, espeeially cigar- 
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ettes, or continuous occupation in a dusty atmospliere, 
may act as local irritants ; whereas, such general con- 
ditions as gout, chronic rlieumatism, Bright's disease 
and syphilis may act indirectly tlirougli tlio blood-stream. 
It is doubtful whether heredity plays any direct part ; 
indirectly, it undoubtedly may do so. For instance, 
it is not uncommon to find adenoids, and llie same type 
of high palate and narrow nose in several meml)ers of 
the same family, conditions wliioli in themselves lend 
to produce chronic naso-pliaryngitis and in tliis way 
middle ear disease. Chronic middle ear catarrh is an 
affection of adult life. One ear is often verv deaf ])efore 
the other is apparently affected ; when, however, the 
sound ear also becomes involved (and tliis may not 
occur for a long period), it frequently becomes rapidly 
deaf and ultimately becomes the worse ear. 

Symptoms. — ^The three chief symptoms are pro- 
gressive deafness, noises in the head, and attacks of 
giddiness. 

Deafness may have existed in one ear for a consider- 
able time, the patient only seeking advice wlien the 
previously sound ear also begins to be affected. In 
other cases the deafness has been discovered accident- 
ally. The deafness is usually progressive and may varj^, 
being generally worse in damp weather. There is often 
a history of frequent colds in the head accompanied by 
repeated attacks of deafness. After these attacks, the 
hearing may again become as good as it was before, but, 
as a rule, with each succeeding cold the deafness increases. 

The hearing is affected by mental emotions, and is 
often worse during the evening, or when the patient is 
fatigued, or for any reason is in a poor state of health. 
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Sometiinea deafnesa is bo great that whispering canactt 
be lieard. In uTicomplipatfd cases of middle 
catarrli, however extreme, there is never complete 
deafnew, and speech can be heard by moans of an e 
trumpet or speaking tube. As a secondary result off'B 
chronic middle ear catarrh, the internal ear may becom» 1 
involved ; when this happens it is possible for the-, f 
deafness to become complete. 

Tinnitus. — This moat distressing symptom may occUT''^ 
long before doafneas is noticed, especially in cases ot J 
otosclerosis. In cases of chronic middle ear catarrh^J 
however, the tests for hearinj; usually show some dirndl 
inution of the hearing power, in spite of the patienfaf 
assertion that his hearing is normal. The noises vary very J 
much in character ; they may be compared to the iiisaing4 
of steam, hammering, buzzing sounds, or to a musicsll 
note of high or low pitch. At other times they are of \ 
a pulsating character. At first the noises may be ' 
intermittent, but in the later stages of middle ear -I 
catarrh they may become continuous and of auch J 
intensity aa to prevent sleep and may reduce the sufferer J 
to such a state ot distress and despair as to make.^ 
him contemplate suicide. 

Vertigo is also a very varying symptom, and occurs 
in the later, rather than in the earlier stages. The ( 
attacks may, on the one hand, be so slight as to merely 1 
give rise to the sensation of a slight awimming in the: J 
head, or, on the other hand, may be so severe as to cauBa> I 
the patient to suddenly fall. In the severe atta k» ^ 
the vertigo may be accompanied by nausea or vomiting 
together with marked increase of the tinnitus and deaf- 
ness. The giddiness may persist for some time, the 
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patient being compelled to take to hia bed. These 
attacks {Meniere's sijmplom-complex) wliich very closely 
simulate " Meniere's diaeaao " are probably due to 
a audden jiyperaomia of the labyrinth, and are 
usually met with in the later stages of middle ear 
oatarrh, when the stapes haa become firmly fixed by 
means of adliesions to the margin of the fenestra ovalis. 
In addition to deafness, tinnitus, and vertigo, there 
may be a feeling of numbness of the auricle, and of 
tightness in the head, and sometimes there are definite 
attacks of neuralgia radiating up the Bide of the head 
and over the ma.'stoid region. At other times there 
may ho actual pain in the ear on hearing loud noises 
[hyperacusis or kyperaesthesia acusti4M), or music may 
produce a disagreeable sensation, the notes heing 
heard a half-tone too high or too low by the affected 
ear (di-placusis). 

Another subjective symptom is the ability to hear 

better in a noise, such as when travelling in a railway 

train ; this is known as " Paracusia Wiliisii." This 

I symptom (which is an unfavourahle one), is usually mot 

,■ with in the late stages of middle ear catarrh or in 

I otosclerosis. Various theories have been put forward to 

account for this peculiar condition, and it is suggested 

that the movement either increases the vibration of 

the ossicles or perhaps stimulates the nerve terminals 

ol the auditory nerve within the labyrinth. 

Objective signs. ^ Appearantea of the Membrann 
Tympani. — The two chief pathological changes are 
retraction of the membrane and thickening of its 
substance. The retraction ia due to obstruction of 
tho Eustachian tube, and the thickening to the chronic 
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inflammatory changes which have taken place in t 
mucous membrane and substance of the drum a^ a , 
result of the chronic catarrh. 

The drum may appear Tiiiifonnly opaque and may be 
compared to frosted glasa, the malleus appearing broader 
especially at the umbo. If the tliickening is not uniform, 
the thickened patches either appear aa whitish striae 
with a greyish background or they may be semilunar 
in shape lying midway between the margins of the drum 
and the malleus. Rarely, chalky deposits are seen 
taking the form of crescents or round white spots. The 
chalky deposits may be distinguished from the thickened 
patehes in that their outline is sharply defined from the 
surrounding membrane, and that they are of a more 
intense white colour. (Plato XII, 7.) 

Sometimes, instead of there being thickening of the 
drum there may bo partial atrophy. These atrophic 
patches are small, appear darker in colour than the 
surrounding membrane and have to be distinguished from 
a scar or small perforation ; if they are large, the drum 
appears wrinkled, and the rays of light reflected from 
their surface radiate towards the circumference. 

Owing to retraction of the membrane, the processus 
"brevis and posterior fold may stand out prominently ; 
the cone of light may be absent or, if present, is usually 
broken and in an abnormal- position. 

As a result of chronic Ivbal catarrh, esudation 
may exist within the tympanic cavity and the mem- 
brane is usually markedly retracted with a pinkish 
ring round its margins from the chronic congestion of 
the peripheral vessels. If the membrane is transpar- 
ent, the long process of the incus and the tendon of the 
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stapedius, and the reoeaa of tlie fenestra rotunda may 
bo seen. The thickened annulua tendinosua, being more 
resistant, stands out clearly in comparison with tlie 
' retracted membrane. Such cases may possibly be 
confused with a large perforation. 

In some cases, the result of a previous middle ear 
catarrh, the malleus alone may be adherent to the pro- 
montory, the rest of the drum being freely movable ; 
in later stages, perhaps from over-politzorizing, the drum 
on each side of the malleus may have become so relaxed 
as to bulge out exceedingly on either side of the malleus 
on diminishing the air pressure in the external meatus. 
In the more chronic cases the tympanic membrane may 
be so adliorcnt to the inner wall as to remain immovable 
and have the appearance of parchment. 

Examination of the noao and naao-pharynx usually 
shows the presence of some chronic catarrhal condition. 

Hearing tests. — In cases of uncomplicated middle 
ear disease, the high tuning forks are well heard, bone 
conduction is good, and Rinne'a test is either partially 
or completely negative. In the later stages, if the 
internal ear becomes secondarily involved there may 
be gradual loss of high-pitched notes and diminution of 
bone conduction. 

Treatment is directed towards removing any secre- 
tion from the tympanic cavity, and if possible restoring 
the patency of the Eustachian tube, and the functions 
of the membrane and ossicles. Unfortunately, in 
the majority of cases, the pathological changes which 
have already occurred prevent a complete restoration 
to the normal condition, and the surgeon's efforts are 
directed not ao much in attempting a cure as to prevent 
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progreaaof the disease. It must be acknowledged that 1 
in some paaes local treatment to the ears themselves is j 
useleaa, and may even do harm. It is of importance to j 
recognize this fact. In such easeii, however, mucli may 
be done to alleviate such distressing symptoms as tinnitus i 
and vertigo, which may cause greater distress than the i 
loss of hearing. 

Treatment may be divided into : (1) Local treatment 
of the ears themselves ; (2) Treatment of the noee 1 
and naso-pliarynx ; (3) General treatment to restore j 
the bodily health or to alleviat«i the subjective f 
symptoms. 

Local treatment may be non-operative or operative. 

Non- operative treatment. 

(1) Throuoh teie EusTAfHiAN TuBB.— (fl) Infla- 
tion. Inflation may he carried out either by Politzer's 
method or by the catheter. Before inflation the hearing 
should be tested and the tympanic membrane inspected 
to see if it is thickened, atropliied or retracted. At the 
first consultation, the catheter should be used, as with 
it a more certain diagnosis can be made of the condition 
of the Eustachian tube and tympanic carity. The 
auscultation sounds heard may be (1) Rough, irregu- 
lar, and somewhat distant, from general thickening of 
the mucous membrane and narrowing of the Eustachian 
tube ; or (2) at first distant, then becoming suddenly 
louder, especially during the act of swallowing, from 
the Eustachian tube suddenly becoming patent ; this 
is met with in cases of chronic tubal catarrh ; or (3) 
accompanied by coarse rales showing the presence ol 
exudation withjii the tympanic ca\ity, 
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Result of Inflation. — (I) There may be no iniprove- 
ment in hearing if the membrane is firmly adherent to 
tiie inner wall of the tympanic cavity. (2) In a typical 
caBC of chronic middle ear catarrh with thickening of 
the membrane and narrowing of the Eustachian tube, 
improvement in hearing is seldom very great. The 
hearing should be tested immediately after inflation to 
see how great an improvement, if any, has taken place. 
(3) In casea of chronic tubal catarrh in which the 
membrane is much retracted and lies against, but is not 
adherent to, the inner wall of the middle ear, in spite of 
deafness having existed for a long time, there may be 
marked improvement in the hearing from tlie membrane 
being driven out from the inner wall. 

The improvement obtained in the hearing from the 
first inflation is usually not permanent, diminution of 
hearing gradually taking place within a day or two, 
perhaps after a few hours ; this is especially so when 
the membrane is relaxed and again falls back on to the 
inner wall of the tympanic cavity preventing normal 
movement of tlic stapes. 

Even if no iraprovenient in hearing is obtained, the 
act of inflation may relieve the feeling of oppression in 
the head and diminish the tinnitus. As a rule, if there 
its no improvement at all after tlie first inflation, the 
prospect of obtaining any benefit by this method will 
be very slight. It is unwise, however, to give a definite 
opinion after the first visit. // there ia no improvement 
after Ike third mail, inflation should not be further 
aUempted. If inflation Aoea good it should be repeated 
twice a week so long as improvement takes plaee. 
Usually the greatest benefit is obtained at first, and then 
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improvement becomes less, and finally the maximum of 
hearing is reatlied after which further inflation appears 
to be useless. It should then bo stopped. In some 
cases inBt«ad of doing good inflation does harm by 
temporarily increasing the deafness or by setting up 
tinnitus ; this more often occurs in mixed cases of 
chronic middle car catarrh with otosclerosis or internal 
ear disease. It is an indication to stop inflation. 

(b) Instillation ot medicated fluids or vapours through 
the Eustachian tube. It is very questionable whether 
such instillations ui themselves do much good ; probably 
the benefit derived, if any, is due to the act of inflation 
of the air. (i.) Vapours may be introduced into the 
Eustachian tube by PoUtzer's method, or by the catheter ; 
the latter is the more certain method. The vapours of 
volatile fluids are used, such as acetic ether, sulphuric 
ether, or chloroform, (a) If a Politaer's bag is used it is 
sufficient to insert the nozzle into the mouth of the bottle 
containing a small quantity ot the medicament to be 
employed ; the bag is then compressed. On allowing 
the bag to expand again it becomes filled with the 
vapour. Inflation is then carried out in the ordinary 
manner, when it is hoped that some of the vapour will 
enter the Eustachian tube, {6) If a catheter be used, a 
few drops of the above volatile substances or of the fol- 
lowing mixture : — T"'. iodine, TH^v. ; ethyl chloride, 31. ; 
acetic ether, 3'-. are poured onto a little cotton wool, 
within a small globe, which is fitted to the tube of the 
air bag used in catheterization. On pressure of the bag 
the air is driven through the globe containing the cotton 
wool and thus becomes impregnated with the vapour. 

(ii.) Injections. Like the vapours, the medicated 
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fluids injected into the Eustactiiaii tube are supposed 
to act on its mucous membrane. Many drugs are 
recommended, but the following are considered to be 
tlie most serviceable : — A solution consisting of sodium 
bi-carbonate, drachm J ; glycerine, drachm Ij ; distilled 
water to the ounce, whitli is used in cases where there is 
a cbronic thickening of the mucous membrane ; a 10 
per cent, watery solution of potassium iodide in cases of 
syphilitic origin ; liquid vaseline, which in itself does not 
cause any reaction, or a 2 per cent, solution of pilocarpin 
when there is swelling of the Eustachian tube ; or a 
1-3 per cent, solution of cldoral hydrate when tinnitus 
is very severe. Only sterilized solutions of these fluids 
must bo used. A catheter is passed and air is gently 
inflated into the Eustachian tube to see that it is in the 
right position. The patient's head is then tilted over to 
the affected side. With a small Pravaz syringe, 6 or 6 
drops of the solution are injected into the catheter and 
the fluid blown into the Eustachian tube by compressing 
the air bag. It is difficult to know how much value to 
attach to this method of treatment. In some cases 
there is no benefit ; in others, if improvement takes 
place it may be duo to the effect of the inflation rather 
tlian to the medicated vapour. The risk of injecting 
fluids is greater tlian using vapours, as there is always a 
certain amount of reaction. If too much fluid is in- 
jected, especially if it is not sterilized, there is danger 
of setting up an acute middle ear inflammation. 

A more scientific method of introducing medicated fluids 
into the Eustachian tube is by means of compressed air 
(which is st-ored up ill a cylinder) and a multi- nebulizer. 
A continuous current of medicated vapour can in this 
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way be introduced into tlie Eustacliian tube at any given 
pressure for as long a period as may be required. Through 
the aetion of the nebulizer the fluid is reduced to such a 
fine vapour that it can be safely used in more concen- 
trated solutions, I liave frequently found this method 
to be of greater benefit than the simple inflation of 
vapours, or the injection of fluids tbrougb the Eust- 
achian catheter. For this purpose the following 
mixture may be used in cases of recent catarrh : — 

Moil t hot . 
Curaplior 



lodinu 

PntasH. ludid. . 
01. Menth. Pip. 
Glyc. 



gr. V. 
gr. Kxx. 
min. ij. 



in the more chronic cases with thickening of the mucous 
membrane ; or a solution of cocaine hydrochlor. gms. v, 
hquid extract of suprarenal and chloretone of each J 
ounce, in cases of acute congestion of the Eustachian 
tube, especially if there is tinnitus. 

By whatever method these medicated fluids are 
introduced into the £uBtachian tube, the process should 
not be repeated daily. According to Politzer the best 
method of procedure is to simply inflate on the first day, 
to instil or inject the medicated fluid or vapour on tlie 
second and do nothing on the tliird day ; this cycle 
should be repeated as long as improvement is obtained, 
provided the instillation or injection of fluid does not set 
up any reaction within the tympanic cavity. No hard 
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1 be laid down as to how long such troat- 
! carried out in the hope of improve- 



r And fast rule ci 
Ij^ent should I 
\ ment. 

(c) The Eustachian bougie is used for two reaBons : 

I (1) as a means of diagnosis to demonstrate the existence 

md position of a stricture ; (2) therapeutically to dilate 

Bit stricture, or, if the bougie in medicated, to actually 

Itreat the mucous membrane of the Eustachian tube. 

The bougie is used when inflation shows that the 

P^ustachian tube is obstructed and when the improve- 

^ tnent in hearing after inflation only lasts for a very short 

period. Bougies arc made of various materials. For 

, ordinary purposes the gum elastic is the best. Whale- 

k'bone bougies are useful for dilating long-standing 

£brous strictures, as the gum elastic, from being soft, 

r tend to bend and not to pass through the stricture. 

Celluloid bougies are good but they may get brittle, and 

there is danger of the point snapping off. Bougita should 

only be employed by experts. They are about 7 inches 

in length, with a slightly bulbous point ; in size they 

diminish downwards from No. 1 (English size urethral 

catheter). Five inches from the point of the bougie (that 

is the same length as the catheter), is a black band, a 

centimetre in length ; a centimetre farther up the bougie 

is another back band ; again after another intervening 

space of a centimetre is a third black band. The object 

of these marks is to let the surgeon know, on passing the 

bougie through the catheter into the Eustachian tube, at 

lil^hat distance its point is projecting beyond the point 

t the catheter. (See Plate XI.) Strictures of the Eus- 

lehian tube are usually situated at the Eustachian 

) if the result of a recent post-nasal catarrh, or 
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at the isthmus in the more chronic conditions tioco 
panied by general thickening of the mucous membrane 
,of the middle ear. 

Technique of Paasiitg Ike. Sfwigie.— Tlie catheter is first 
introduced. By means of the auscultation tube and gende 
inflation oF air, it is made certain that the point of the 
catheter is in itscorrect position at the Eustachian orifice. 
The catheter is kept firmly fixed in position by means of 
tbethumband finger of the lefthand. The bougie is then 
pushed into the catheter until the first mark is just 
reached ; that is, until its tipreaches the point of the cathe- 
ter. It is then verygently pushed forward, no force being 
used. If thei'e is no pain, and no great resistance, it is 
pushed on until the beginning of the second black band is 
at a level with the outer extremity of the catheter, that is 
2 centimetres. The bougie now projects 2 centimetres 
into the Eustachian tube, that is about the region of the 
isthmus. At this point some resistance may be met with 
as the bougie passes through the isthmus. After the 
isthmus is reached the bougie should not be pushed fur- 
ther in than another centimetre, or it may enter the 
tympanic cavity. On the first introduction of the bougie 
there is a subjective sensation of pain in the pharynx 
or tliroat ; as soon as the bougie enters the Eustachian 
tube the pain is generally referred to the ear itself. 
reaching the isthmus the bougie may be felt by the 
patient as if it were actually witJiin the tympanic cavity, 
and its movement will be lieartl by the surgeon through , 
the auscultation tube. The bougie should he left in i 
situ for 5 to 10 minutes at a sitting. After removal of ' 
the bougie, tlie ear should again be gently uiHatod, when i 
the air enliy into the tympanic cavity will probably t 
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found tu be much more free. Tlie paasage of the bougie 
produces a certain amount of reaction ; it should not be 
passed oftenor than otice a week. The lai^eet elzo bougie 
which can be passed without much resistance should be 
used.. No force aliould ever be employed. At tlie second 
sitting if tliis bougie passes easily, a size larger may be 
attempted. 

Wlien the obstruction to the Eustachian tube is 

limited to its pharyngeal ond and is chiefly due to a 

simple swolHng of the mucous membrane, medlcaied 

bougies are of great service. Tliey are made of eatgut, 

A short time l>efore using, their points are dipped into 

I the astringent to be employed and are then allowed to 

j dry. A solution of 10 per cent, silver nitrate is recora- 

I mended for tiiis purpose. 

DifjlctiUiea of passing the fcujie.— (1) The bougie may 

B behind the lip of the Eustachian catheter and enter 

f RosenmiJller's fossa ; this will probably produce reU^hing 

ktid cougliing, and a sensation of pricking in the 

F.thioat. 

(2) A stricture at the orifice of the Eustachian tube 
l-may be so great as to prevent the entry of the bougie. 
Dangers. — The chief danger is using too much force 
md lacerating the mucous membrane with possible pro- 
duction of surgical emphysema. If much pain accom- 
I jianies an attempt to pa.<<s the bougie, it should at once bo 
1 withdrawn. If it is tinged with blood no fiirther 
fcftttempts should be made at this sitting, nor again for 
lat least one week. The bougie may be puslicd too far 
•ough the Eustachian catheter, and cause injury to 
ithe contents of the tympanic cavity. Only a bougie 
VVhich is properly marked should be used, and care must 
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be taken not to miatake the markings. The tip of tlie i 
bougie may break off whilst in the Eustaebian tube. Tills | 
is an unfortunate disaster which is difficult to remedy. 
To avoid this calamity the bougie should be carefully I 
examined before it Is used. 

ifestt/fe,— If the obstruction is limited to the pharyngeal ! 
end and has not existed for a very long period, the result 
of treatment is sometimes excellent. Wlien, however, 
there is a general thickening of the Eustachian tube,- 
even if temporary improvement is obtained, there is a 
continual tendency for further stricture to take place, 
and the final result may become worse than the original J 
condition. 

(rf) Electrolysis. — To overcome strictures of 
Eustachian tube electrolysis has been recommended, 
especially by our American colleagues. Good results 
are said to have been obtained in some eases, but it is 
doubtful if they remain permanent 

The bougie in this case consists of gold wire with an 
olive shaped tip. It is passed through the catheter up 
to the site of the stricture. Its outer end is attached to 
the negative pole of the battery whilst the positive con- 
tact electrode is hold in the hand of the patient. The 
voltage of the battery should not be more than 20 volts ; 
a current of 1 milliampere is used which ia steadily and 
slowly increased up to 3 or 4 milliamperes. Within half 
a minute or so the bougie should pass through the stric- 
ture. The bougie should not be passed more frequently 
than once a week. 

Although some authorities are in favour of the use . 
of bougies and electrolysis for Eustachian tube obstruc- 
tion, my own experience is that the treatment 
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unaatia factory, and that the indicationa for their 
ise are extremely limited, 

(2) Through the External Meatus. — In conjunc- 
tioD with inflation of the ear througli the Eustachian 
tube, attemptiB may be made to break down or loosen 
adheBions within the tympanic cavity by paasivo move- 
ment of tlie tympanic membrane from without. 

This treatment consiets of vibratory massage and 

rarefaction of tlie air within the external meatus. 

I (a) Massage.— There are two metiioda of massage : 

\ (1) By meant of the pneumatic speculum or pneumatic 

I maaseur and (2) By direct mobilization of the ossicles by 

Lucse's probe. 

(1) If Siegh's speculum is used, it is inserted into the 
external meatus and the ball alternately compressed 
I ftnd relaxed as rapidly as posisible. The pneumatic 
i masseur is of greater value than Sieglo's speculum, 
1 in that the vibrations may be produced with vaty- 
[ Ing and exceeding great rapidity. The pneumatic 
I masseur may be driven by the hand or by the electro- 
t ffiotor. 

I When using Siegle's speculum care should be taken 
1 tliat the massage is begun with the ball compressed so 
r that the air in the external meatus is rarefied rather 
[ than condensed. 

1 H a machine is used the stroke of the piston must not 
r be more than a quarter of an inch, otherwise the alter- 
[.nating compression and rarefying of air within the ext«r- 
[ nal meatus may be too great and do harm. Each appli- 
[ cation should not last for more than half to one minute. 
f If the treatment is of benefit and the patient intelligent 
■lie may be entrusted with a masseur to use at home, pro- 
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vided he is warned not to ovprdo the treatment and to 
stop it as soon as it fails to do good. 

(2) Direct mobilization of the ossicles by means (rf 
Lucae's probe. — ^At the tip of the probe is a cup-like 
depression. In its handle ia a spring to render its action 
resilient. Ita application is often extremely painful. 
This may be mitigated by the previous instillation in the 
ear of a fewdrops of Grays' solution (10 per cent, solution 
of cocaine in equal parts of alcohol and aniline oil). The 
probe is Applied to the processus brevis of the malleus ; 
the vibrations are given by rapid movements of the hand 
from the wrist, the arm being kept fixed. This pro- 
cedure, of course, should be done under reflected light. 
Its duration should not be longer than half to one minute 
and should not be repeated for at least a week. 

(6) Dalstanche's Rarefactour. — This instrument was 
devised by Dclstanche, and consists of a metal tube fitted 
with a piston. To its nozzle is atta^^hed some india- 
rubber tubing to whose other end is fixed an olive-ahaped 
vulcanite tip, which will accurately fit into the external 
meatus. On pressing the piston the air is condensed 
within the external meatus. The piston is fitted with a 
spring 80 that when the pressure is relaxed it recoils to 
its extreme length and causes rarefaction of the air within 
the external meatus. 

The raretacteur can either be used as a masseur by 
making rapid movements of the piston to and fro, or, aa 
its name implies, solely aa a rarefacteur. For this pur- 
pose tlie piston is first pressed inwards before the rubber 
tubing is fixed into the external meatus. After tliis has 
been done tiie piston is relaxed, the pressure within the 
external meatus in this way being markedly diminished, 
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and the instrument is then left in situ for as long a period 
IIS may be desired. 
Indications for using the. masseur, rarefadeur, and 
, Lucae^a probe. — (1) la cases of recent middle ear 
catarrh, to remove, after inflation, the stuffy feeling in the 
head or the tinnitus, wliich, although diminished, may 
atiil be present. (2) In the more chronic conditions of 
middle ear catarrh, massage in combination with infla- 
I tion oft«n seems beneficial in alleviating in some degree 
1 the oppression in the head and the tinnitus, probably by 
increasing the mobility of the oaaicles and hy altering 
■ the tension within the tympanic cavity and labyrinth. 
(3) Lucae's probe acting directly on the maUeus is suit- 
able for those cases where the maUeus itself is adherent 
to the inner wall of the middle ear. (i) The rarefacteur 
is employed when the drum is greatly retracted and 
thickened, and temporary benefit is obtained by 
inflation ; also, in some cases, apparently by diminishing 
the tension, it causes considerable diminution or even 
temporary cessation of the tinnitus. (5) After oper- 
Lations on the tympanic membrane such as tenotomy 
f of the tendon of the tensor tympani, or after separating 
[ Mlhesions between the maUeus and promontory or cut- 
I' ting through the post«rior fold, the rarefacteur may 
k irfterwards be used to draw the membrane from the inner 
■;vall in the hope that the adhesions may be less liable to 
fiie-form. 

Conira-indications for the use of the jnasseur and 
eur are (1) if the malleus is adherent to the 
romontory and the membrane is relaxed on each 
in such cases treatment will tend to increa.se 
the relaxation of the drum. (2) If tinnitus or vertigo 
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aro produced. (3) If earache is set up as a result 
extreme congoation. 

Operative treatment. 

Various operations iiave been attempted in the hope > 
of relieving the subjective symptoms, and to improve 
the hearing ; in the majority of cases, even if temporary , 
benefit ia obtained, the final result is unsatisfactory, j 
This is not to be wondered at considering the small- 
ness of the tympanic cavity and the tendency for the i 
reforming of adheaiona. No operation should be per- 
formed unless it is certain that the internal ear is not 
also involved ; that is, there must he no diminution for 
bone conduction nor for tlie hearing of high tuning , 
forks. Gelle's teat should be positive ; if negative it J 
usually meana that the stapes is iixed, but thia is not 
reliable. 

Under operative treatment may be mentioned : 
(1) Artificial perforation of the drum. — This is only justi- 
fiable if the tinnitus and vertigo are intense, and persist 
in spite of other treatment, in caaea where the drum la 
very much thickened and the Eustachian tube is ■ 
obstructed by a long-standing stricture. The object of 
the operation is to equalize the pressure within the 
tympanic cavity and external atmosphere, and thus 
relieve the increased tension within the middle ear and 
labyrinthine cavities. The artificial perforation may 
be performed with a knife or galvano-cautery, and 
should be made in the posterior quadrant. 

If a paracentesis knife be used, a simple incision is 
not Bufhcient ; a small triangular flap of the membrane 
must be excised, The galvano-cautery is preferable 
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. to the knife, as the perforation does not tend to close 

BO readily. Paracentesis is done in the ordinary manner 

(see p. 133). If the cautery be used, it is applied cold ; 

when in contact with the drum the circuit is closed, the 

cautery becoming red hot. Care must be J*ken not 

to puah the cautery very far through the membrane, 

or the inner wall may bo burned, posnibly resulting in 

adhesions. This operation should he done under a 

' general anaesthetic (gas and oxygen is usually suffi- 

I cient). The ear should afterwards be protected by a 

I small atrip of gauze. After the acute inflammatory 

I reaction has subsided, gentle inflation should bo practised 

I daUy in the hope of preventing closure of the perfora- 

f tioQ. Even if there be an immediate improvement In 

hearing and diminution of the subjective symptoms, 

a relapse nearly always takes place from reclosing 

of the aperture. lanoar incisions radiating from the 

malleus towards the circumference of the dnim are 

sometimes advocated in cases where the drum is very 

relaxed. 

(2) Cutting through adhesions. — This operation ia 

sometimes advised if there is extreme deafness of the 

middle ear, in the hope that by freeing the membrane 

and malleus from the inner wall of the middle ear the 

p functions of the ossicles may in a great measuro be 

I restored and the hearing improved. An operation should 

■ only be attempted if the adhesions are very hraited. 

With a paracentesis knife tho membrane is cut through 

Ka^und the adhesions ; a small sharp knife, whose blade 

WJB bent at right angles lo its shaft, is then inserted 

Kibetwecn tho inner wall of the tympanic cavity and the 

membrane and cuts tlirough the adiiesions. After the 



114 



DISEASES OP THE EAR 



I 



operation the rarefact«ur should be used to try and draw 
out the membrane. After two days, inflation and pneu- 
matic massage should be practised with a view to 
preventing the reforming of adhesions ; they almost 
invariably -recur. 

(3) Tenotomy of the Tensor Tympani is sometimes 
practised in cases in which the tympanic membrane 
has been retracted tor a considerable period, owing 
to obstruction of tlie Eustachian tube, and remains 
retracted even after inflation, although not adherent to 
the inner wall of the middle ear, owing to contraction 
of tlie tonsor tympani. The operation conaists in 
cutting through the tympanic membrane, as high up 
as possible, close behind the malleus. Schwartze'a 
tenotomy knife i.s then inserted through the incision 
and gently turned forward ; as it is twisted round, it 
should cut through the tendon. As in the former cases, 
massage and inflation should afterwards be practised. 

(4) Incision of the Posterior Fold. — This is also prac- 
tised in eases of marked retraction of the drum, and 
may be done in combination with tenotomy of the 
tensor tympani muscle. A small vertical incision is 
made in the posterior fold, at its most prominent part, 
witli a iinc tenotomy knife. 

(5) Ossiculectomy (removal of the malleus and incus) 
may be advised if the deafness has existed for a 
considerable period, but is no longer progressive, and 
if it is due to the malleus being bound down by 
adiiesions to the promontory. If the membrane is tightly 
bound down so that there is no movement in the 
posterior upper quadrant in the region of the 
incu do -stapedial joint, it is proljalile that adhesions 
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also fix the stapes to the margins of the fenestra 
ovalis, and in such cases removal of the malleus 
and incus would be ineffectual. This operation 
should never be insisted on, and the possibility of 
failure should ho carefully explained to the patient. 
It should only be attempted if tliere is deafness 
on both sides. After removal of the malleus and 
incus, the hearing power is, on an average, reduced 
to 12 feet for ordinary conversation ; if the hearing 
power of the patient is hotter than this, operation is 
contra-indicated. (For description of operation, see 
p. 176.) 

In certain cases, if the patient's life has become 
almost unbearable from the occurrence of severe and 
repeated attacks of vertigo, ossiculectomy is justifiable 
provided other means have failed to cure these 
attacks, and if it can be fairly assumed from marked 
retraction of the membrane, and from Cello's test being 
positive, that the attacks of vertigo are due to increased 
tension within tlie labyrinth from pressure inwards of 
the stapes. 

(6) Removal of the Stapes is an operation which is 
not advised. 

(7) The mastoid operation has also been advocated, 
not only to improve the hearing, but in order to relieve 

' the subjective symptoms ; this procedure is not 
justifiable. 

Treatment of the nose and naso-pharynx. — As 
in all cases of middle ear disease, any condition pro- 
ducing a poat-nasal catarrh must he remedied («ee 
Cliapter XV). 

General treatment. — Alcohol and smoking must be 
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limited. In plethoric patients the general nongestion -of 
the mucous membrane may be relieved by occasionally 
ordering a mercury pill at night, followed by a saline 
purgative in the morning ; if, in such cases, there is a 
sudden increase of tinnitus or attacks of vertigo, in 
addition to purging and light diet, cold compresses may 
be applied to the head in combination with hot foot 
baths. If there is any suspicion of syphiHs, a course 
of treatment of potaflsium iodide is indicated ; in cases 
of anaemia, some mild preparation of iron. When the 
deafness or other subjective symptoms repeatedly get 
worse during damp weather, especially if associated 
with general catarrh of the upper respiratory tract, ■ 
the patient, if possible, should reside in a dry climate 
during the winter months. The higher altitudes of 
Switzerland or the mOder climate of Egypt or Orotava 
may be recommended ; the Riviera, although a popular 
winter resort, is not so suitable, owing^ to its sudden 
variations of temperature and the cold winds. 

In the later stages of this disease tinnitus or vertigo 
may be the principal symptoms requiring treatment. 
The treatment of tiiese distressing affections is one of 
the mart difficult problems the aural sui^oon has yet 
to solve. 

Tinnitwi. — In addition to local treatment, potasnium 
or ammonium bromides may be given in 10 grain doaea 
three times a day, combined witli two or three minims 
of liquor arsenicalis. In tlie gouty, or where there is 
evidence of arterio-sclerosis, rod meat diet and alcohol 
should be strictly limited ; free action of tlie bowels 
may be obtained by taking Carlsbad salts or Apenta 
water early in the morning before breakfast ; 
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addition, lithia or Vichy water is often of service. 
To the ammonium bromide mixture may be added 
potassium iodide and sodium bicarbonate, 5 grains 
each. If there is anaemia, iodides may be given 
combined with iron in the form of syrup of iodide 
of iron, one drachm three times a day. If a prolonged 
course of iodides is indicated, syrup of hydriodic acid 
(a teaspoonful three times a day) may be substituted 
for the ordinary potassium iodide preparation. If 
the internal ear is also involved, strychnine should 
be given three times a day, beginning in doses of 
0^0 th grain, rapidly increasing it to ;,\,tli grain. For 
the sake of convenience this may be prescribed in 
tablet form — potassium iodide 5 grains, strychnine <^^th 
grain ; one or two tablets to be taken twice or three 
times a day according to the individual case. The 
tablets should be dissolved in a lil'Je water, and then 
taken in a large glass of milk or water. If the tiimitus 
is of a pulsating character, small doses of tincture 
of digitalis is often of service, even although there 
are no signs of a cardiac affection. If the tinnitus is 
of sudden and intense onset, a rest cure may be 
advised, especially if the patient is in bad health, or 
suffering from mental worry or of a neurotic tempera- 
ment ; in addition a blister may be applied over the 
mastoid process, to act as a counter-irritant. 

As a last resource galvanism may be tried. The 
positive electrode is placed in front of the ear and 
the negative at the nape of the neck. The current 
is gradually increased from zero up to 3 milliamperes ; 
above this point vertigo may be produced. If benefit 
is going to be derived there should be diminution 
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or cessation of the tinnitus so long as the current is 
passing through. The constant current sliould only be 
employed for a few minut«a, and before the electrodes 
are removed the current should be gradually decreased 
again to zero in order to prevent shock. In other 
cases high frequency currents have been advocated. 
Patients who obtain relief by these methods are usually 
of a very neurotic type. 

Vertigo. — If no obvious local cause can be found 
within the ear to account for this condition, it may 
be due to vascular changes causing increased tension 
within the labyrinth. In such cases the administra- 
tion of alkalies combined with small doses of iodides 
seem to be of service. If the vertigo is severe, the 
patient should be kept in bed; aperients should be 
given, and the diet light. As in the case of tinnitus, 
it may bo necessary at first to give large doses of 
bromides. If tinnitus accompanies the vertigo, 
quinine may be given, remembering that in some 
cases it may increase instead of diminishing the 
tinnitus. The quinine is best given in combination with 
dilute hydrobromic acid aa follows : 



Quin. aulph. . . . ■ g^; 'J- 

Ac. hydrobrom. dil. 3'' 

Spir. chloroformi .... min. s. 
Aq. menth. pip. . . . . oi' 

Two tablsBpoonfulH Bvitry nin hours. 

If the quinine has no bad effect, tlic dose should be 
rapidly increased up to 5 grains throe times a day. 
As soon as the tinnitus and vertigo cease, the 
dose should be gradually diminished and stopped. 
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Operative treatment has been suggested when neither 
local treatment nor drugs have any effect. This 
is referred to again in diseases of the internal ear, but 
it may here be stated that with regard to tinnitus 
no operative measures have proved successful, although 
in one or two oases the attacks of vertigo have been 
diminished or cured by partial removal of the semi- 
circular canals. 

Prognosis of Chronic Middle Ear Catarrh. — ^The 
prognosis is relatively more favourable if the onset 
of the deafness has been slow, if the tinnitus is slight 
and intermittent, if the bone conduction is good 
and high tuning forks are well heard. Prognosis 
is favourable in proportion to the improvement 
in hearing and relief of subjective symptoms after 
inflation and other local treatment. Conversely, pro- 
gnosis is bad if the deafness is rapidly progressive, the 
tinnitus marked and continuous, the bone conduction 
diminished and the high tuning forks badly heard, 
and further if improvement after inflation and other 
local treatment is slight or of a temporary nature, or 
worse still, if there is no benefit. Any general con- 
stitutional disturbance such as gout, anaemia or debility 
renders the prognosis less favourable than if the patient 
is otherwise in a good state of health. The effect of 
drugs and climate should also be taken into considera- 
tion. Complete recovery of hearing cannot be expected. 
It is usually necessary for treatment to be resumed 
from time to time at intervals of some montlis, but 
eadb course of treatment sJiould he limited and siojipcdas 
soon a^ the m/iximum amount of improvement has been 
obtained. In clironic tubal catarrh the result of treat- 
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ment by bougies may bo very good if the stricture i 
chiefly due to simple swelling ; when, however, it i 
due to thickening of the conneotive tissue, the results 
are usually disappointing. Operative treatment, as 
a rule, is unsatisfactory, especially if the catarrhal ■ 
condition ia progressive ; a good result can only be 
expected if the adhesions are the result of a ; 
catarrh, if they are limited and iF the deafness is due ' 
to the malleus being imniovable. If the middle ear 
only is affected, the deafness will not become complete. 
If one ear is affected, the other ear usually also 
becomes involved at some later date, and then rapidly 
and often to a greater extent than the originally 
affected ear. 

OTOSCLEROSIS 

This is the term given to a chronic progressive deaf- 
ness due to pathological changes in the capsule of the " J 
labyrinth, resulting in the complete fixation of the 
stapes to the margins of the fenestra ovalis and usually 
in involvenient of the labyrinth itself. CUnically it 
is diagnosed from " clironic middle ear catarrli with 
adhesions" by the absence of the ordinary symptoms 
of catarrh. 

Pathological cfiatiges. — Li the earlier stages there ia 
congestion of the niuco-periosteum of tlie inner wall of 
the tympanic cavity ; lator, production of Bpongy bone 
(osteoporosis) takes place, eliiefly round the margins 
of the fenestra ovalis, eventually causing fixation of 
the stapes by bony ankylosis. Patches of this spongy 
bone may be found in the vestibule, cochlea, or semi- 
circular canals, and they can be shown by microscopic 
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^ examinatioQ to be sharply defiijed from the normal 

' bone. Tt^ether with oateo-porosis there may be 

I acleroais of the bone, so that In the late stages bony 

massetj may partially or completely fill up the feuestrae 

and the labyrinth itself. 

The Aetiology is uncertain. It usually begins be- 
tween the ages of 20 and 30, but may occur iu younger 
individuals, when it may possibly be due to inherited 
syphilifi. It is moat frequently found in young anaemic 
women, in whom pregnancy and especially 2>arturition 
tend to hasten tlie course of the disease. Heredity 
plays an important [jart. Some cases are associated 
with an atrophic condition of the mucous membrane of 
the nose and naso-pharynx, the Eustachian tul)es being 
widely patent and the external meatus dry and glazed. 
It is ali50 frequently associated with gout. 

Subjective symptoms. — The earUest symptom may 
' beiiMMidw. Timiitusinanacmicwomen.espeeiallyafter 
parturition or if there is a history of early progressive 
aeas in the family, whicli does not disappear after 
r a course of general treatment, should be looked on 
I with suspicion as an early symptom of otosclerosis. 
{ ."At first the tinnitus is intermittent, but it may 
me continuous and so intense as to be unboar- 
P able. Alter many years, when deafness has become 
p complete, the tinnitus may cease; on the other hand, 
L it may continue tliroughout life and is frequently far 
r.more distressing than the loss of hearing. In chronic 
I middle ear catarrh the timiitus is usually referred to 
[the ears but jii otosclerosis to the head itself. 

The deafness is progressive, and differs from that of 
I chronic catarrh with adhesions in not being so influenced 



122 



DISEASES OP THE EAR 



by other conditions, such aa dampness or change of 
climate, and in its progress being a more even one. Its 
course may be slow or rapid. Sometimes the deafneea re- 
mains stationary for a long period and then rapidly 
gets worse ; at first it maybe unilateral, but afterwards 
the other ear also becomes affected. Frequently tlie first 
indication of deafness is an inability to hear general 
conversation, especially if carried on in low tones : the 
voices are lieard, but the words cannot be clearly 
picked out. 

In otosclerosis paracusis WiUisii is usually well 
marked. If oidy the middle ear is affected deafness will 
not be complete and the voice will be well heard through 
a speaking trumpet, but when the internal ear gets in- 
volved complete de.afness may eventuaUy occur. The 
deafness is generally worse after mental or bodily 
fatigue. In the later stages there may be attacks 
of vertigo. 

Objective signs. — There are usually no changes in 
the tympanic membrane itself, but if the membrane is 
thin, the hyperaemic wall of the promontory may be seen 
to shine through as a pinkish coloured crescent, which 
is almost pathognomonic of this condition. The external 
meatus is often glazed and di'y, the mucous membrane 
of the nose and naso-pharynx pale and thin, and the 
Eustachian tube widely patent. If the internal ear 
is not affected, the bone conduction will be good, 
Rinne's and Gelle's tests negative, and the high tuning 
forks wiU still bo well heard ; as tlie internal ear becomes 
involved, there wUl be loss of hearing power for the 
high notes, and Rinne's test may become positive. 
though greatly sliorteued. 
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The Diagnosis is made, on the one hand, from 
chronic middle ear catarrh with adhesions bv the 
normal appearance of the drum and the absence of the 
usual symptoms of catarrh, and on the other hand from 
internal ear deafness by means of tuning fork te$tj>; 
mixed forms, however, may be met with in which otos- 
clerosis and middle ear catarrh with adhesions co-exist. 
In other cases internal ear deafness may develop simul- 
taneously or secondary to the middle ear affection. 

Treatment — Local treatment is useless ; in fact, may 
do harm. Treatment must therefore be directed to 
the maintaining of the general bodily healtli in as good 
a condition as possible. Mental worry and overstrain 
should be avoided. Women should be warned of the 
marked deleterious effect of pregnancy and parturition. 

Many drugs have been given in the hopcf of arresting 
the progress of this disease. Reliance is now cliiefly 
placed on two : — iodides and phosphorus. It is possible 
that the good effects of the iodides in some cases may 
be due to the disease being syphilitic in origin. 

The following mixture may be given tliree times a day. 

Potass. lodid. . . . . • ^i". x. 

Spt. Ammon. Aromat. . 5>^^- 

Tinct. Nucis Vomicae Hlvii. 

Spt. Chloroformi . . H^v. 

Aq. Cinnamomi ad. . . • f>i. 

Phosphorus is recommended by Siebcnniann. It may 
be given in globules of oil of pliosphorua, each globule 
containing j^^th grain of phosphorus ; or as a syrup of 
phosphorus, each drachm of wliich also contains a ,;\,tli 
grain. If the internal ear is beginning to be affected, 
an excellent tonic is one combining phosphorus wiili 
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strychnine, namely syrup of glycero-phosphates, which 
contains p,\,th grain strychnine in a drachm. 

The treatment of tinnitus and vertigo have akeady 
been mentioned in the previous chapter. 

The Prognosis is bad. Much depends on maintain- 
ing the general health and avoiding mental and physical 
strain in every form. Anaemia should be specially 
guarded against. As the disease progresses neuralgia 
of the head is apt to occur and the neuralgic tendency 
tends to become more marked. The younger the patient, 
as a rule, the more rapid is the course of the disease. 



CHAPTER VI 

ACUTE INFLAMMATION OF THE MIDDLE EAR 

I ALTHOUfiH patliolofjically it is often difficult to dis- 
I tinguish between a oatarrh and inflammation of the 

middle ear, yet clinically tliey represent two diatinot 

types. 

In catarrh the process is generally a gradual one, 

ninning an indefinite course without any very marked 

Bymptoms, tending to resist treatment and, if temporarily 
'• cured, to relapse. 

In inflammation, on the other hand, the onset ia 
I sudden, the course of the disease rapid and acute, but 
[ in favourable circumstances usually ending in complete 
I recovery and not tending to relapse. 

In catarrli there ia no danger to life ; in inflammation, 
I if the affection ia virulent, the inflammatory process 
I may spread to the deeper structures of the middle ear, 
[ to the mastoid, or the intracranial cavity, and eventually 
{ bave a fatal termination. 

For the purpose of clinical description, acute inflamma- 
I tion of the middle ear is sub-divided into (I) Acute 
I Otitis Ifedia; tiiat is ease.') of acute inflammation 
I which perforation of the tympanic membrane haa 
' not taken place : and (2) Acute Middle Ear Sup- 
puration, in which [wrfoi'ation haa taken place. 
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Pathologically these conditions cannot be separated, 
tlie acute otitis media being merely a milder infection 
which may or may not end in a<;ute middle ear suppura- 
tion. 

In acute inflammation, the mucous membrane rapidly 
becomes swollen and turgid with an early production 
of a muco-pumlent exudation into the tissues of the 
mucous membrane and into the tympanic cavity ; usu- 
ally the mucous membrane of the antrum and mastoid 
cells is also Involved. The exudation conaista of fluid 
containing mucus and pus cells and corpuscles. At first 
the fluid is thin, later it becomes thicker and more 
purulent. If resolution now takes place, the mucouB 
membrane may again become normal ; if, however, the 
process continues, the deeper structures become affeoted, 

ACUTE OTITIS MEDIA 

Attioloi/y.^ Acute inflammation of the middle ear 
occurs at all ages, but more frequently in the young, 

Tlie following are the more frequent causes : {!) An 
acute nasal or post-nasal catarrli, especially if associated 
with adenoids or nasal obstniction. (2) Tlie entrance 
of fluid into the Eustachian tube from bathing or douch- 
ing of the nose. (3) Specific fovors, such as .scarlet fever, 
measles, small-pox, typhoid and diphtheria. (4) Direct 
infection through the Eustachian tube from operative 
procedures in the post-nasal space, such as the removal 
of adenoids, from plugging the posterior nares to arrest 
epistaxis, or from the employment of a septic Eustaohian 
catheter or bougie. (5) Infection from without ; as in 
involvement of tlie middle ear in a fracture thi'ough 
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the middle fossa of tlie skull. (6) As a complication 
of influenza, pneumonia or wliooping cough. 

The direct cause of the inflammation is microbicin/ec- 
tuyti. Before perforation of the membrane a pure culture 
can usually be obtained ; after perforation has taken 
place the infection often becomes a mixed one and 
many varieties of micro-organisms may be present, In 
the pure cultures pneumococci and streptococci are 
frequently found ; staphylococci are ujaualiy prcHeiit in 
combination with other micro-organisms after perfora- 
tion of the membrane. Many other micro-organisms 
have been found, such as the bacillus of typhoid, 
diphtheria, tubercle, or influenza, the gonococcua, and 
tho meningococcus intracellularia of Weiohselbaum. 

Symptoms. — Tlie chief symptoms are earache accom- 
panied by deafness and pyrexia. The onset ia sudden, 
being ushered in hy sharp, paroxysmal, or pulsating 
' pains in the ear whicli may radiate up the side of the 
head and down towards tlie neck and teeth. Tho 
pain is worse at night, often preventing sleep. At the 
height of the inflammation it may bo unbearable, being 
■especially aggravated by coughing, crying or sneezing. 
The temperature may reach 100° or 101° Fah., and in 
children considerably higher. The younger the patient, 
the greater the constitutional disturbance. In adults 
at flrat there may be only a feeling of fullness in the ear 
which soon becomes throbbing in character and may 
be accompanied by tinnitus, and occasionally by attacks 
' of vertigo. Frequently, there is tenderness on pressure 
[ over the tip of tho mastoid, especially if influenzal in 
I origin ; if the external meatus is also inflamed there 
I raay bo pain on movement of the auricle. One ear 
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only may be affected, but when occurring as the rpsulfc 
of specific fevers usually both are involved. The deaf- 
neaa is rapid in its onset and well marked. Generally 
the whole tract of the middle ear is affectod, but occa- 
sionally the inflammation is limited to the attic. 

Objective signs. — ^The tympanic membrane rapidly 
becomes congested. In the early stages there is injection 
of the vessels along the malleus and at the circumference 
of the membrane. As the congestion increases, tiny 
vessels are seen radiatin<f over its surface (Plate XII, 
1) ; they rapidly increase in number until the mem- 
brane becomes uniformly red with obliteration of the 
landmarks giving it the appearance of a highly-glazed 
copper surface, but the short process of the malleus 
may stiU be seen as a yellowish white point. With 
this there is considerable bulging of the tympanic 
membrane, chiefly in its upper posterior quadrant, from 
accum.ulation of secretion within the tympanic cavity. 
The congestion may extend along the upper posterior 
wall of the auditory canal, making it difficult to say 
where the meatus ends and the membrane begins. 
In influenza, ecchymoses or bullae containing sanious 
fluid may be seen on tlie tympanic membrane or ' 
external meatus. (Plato XII, 2.) If recovery is going I 
to take place without perforation, the congestion sub- 
sides, the angry rod colour gradually disappearing, the 
membrane becoming of a duller hue and lustreless, 
and rough from desquamation of the epithelium, until, 
eventually, after two or throe weeks, it again resumes its 
noiTnal appearance. 

If, on the other hand, perforation is imminent, the 
membrane will appear of a purplish red or yellow colour 
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L and bulge promincatly, sometimes as a nipple-shaped 
F jK^ijectioD, at the point where the perforation is going 
\ to take place. Rarely, the acute inflammation is limited 
to the attic showing mM-ked congestion of Shrapnell's 
membrane, which sometimes bulges outwards over- 
hanging the processna brevis. the rest of the membrane 
remaining comparatively normal in appearance ; in 
Ltliese cases headaches, a feeUng of fuUnesj^ in the head, 
Btinnitus or attacks of vertigo are sometimes intense 
Blund seem out of all proportion to the objective signs ; 
B is especially so in influenza, in which the subjective 
mptoms may last for a considerable period after the 
Pjikcute inflammation has subsided. 

The course of the disease is rapid ; the inflam- 

lation reaches ite maximum from within a few hours 

Bto eight days, usually on the third or fourth day, and 

n gradually subsides or passes on to acute suppuration 

litith perforation of the membrane. When perforation 

I'takes place, the intense pain disappears and the patient 

b once has a feeling of great relief. 

Teats of hearing usually show the signs of middle 

■«ar deafness. Sometimes, however, from transient 

KObangeB in the labyrinth, there may be marked loss of 

Ettone conduction and hearing power for the high tuning 

■forks. As recovery takes place, the bone conduction 

i and hearing power for the high tones return. 

jes of acute inflammation hiuited to the attic, 
Pthe deafness may only be slight, 

Complicalioiis of acute otilis media are rare. 
(1) Facial paralysis may occur during the course of 
JjB att'ack, but usually passes off after a few weeks 
■taee p, 235), 
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(2) Acute viasloid disease, without perforation of thefl 
membrane, is very uncommon. 

(3) Meningitis, also, is a rare complication, usually 
occurring in infants, but also may O-cur in adults as the 
result of influenza. 

The Diagnosis is made from tJie history and tlie ■ 
appearance of the membrane. It has, however, to bo 
distinguished from ( 1 ) a large perforation of the membrane 
with congestion of the inner wall, and (2) from an aural 
polypus {see p. 161). In children, acuto inflammation of 
the middle ear may give rise to symptoms of meningitis. 

Prognosis. — If occurring in healthy individuals, 
there is usually complete recovery to normal hearing > 
within four to six weeks. Tlie inflammation, however, 
may not completely subside, but pass into a condition j 
of chronic middle ear catarrh witli exudation or adhe- 
sions. After influenza, tinnitus and neuralgic pains , 
(otalgia) may continue for a considerable period. The i 
presence of post-nasal catarrh or adenoids tend to > 
cause relapses or, eventually, middle ear suppuration. 

If occurring in the course of specific fevers, the J 
prognosis is not so good, owing to the hability ot'\ 
subsequent middle ear suppuration, or of complete : 
deafness from simultaneous involvement of the internal » 
ear, which, however, is rare. 

Treatment. — The patient must be kept in bed and { 
only liquid diet given until the acute stage has passed' 
off. If there is much pain and pyrexia, a Dover'a 
powder at night followed by a smart sahne purge in the 1 
morning often is of great benefit. Severe headache may j 
be relieved by phenacotin, or phenacetin combined 1 
with aspirin. In addition, a simple diaphoretic mixture 
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I may be prescribed until the temperature becomea 
I normal. 

Local treatment to the. ear is at first palliative ; the 
I immediate indication ie to relieve the pain. For this 
r purpose the following drops are recommended to be 
I instilled frequently into the ear : — 

CctcainB . . . . . gr. ij. 

Morphia . . . . . . gr, i. 

Carbolic atid . . ■ gT- "j. 

Swoet Alraond oil . . . . 3'- 



Great comfort may be obtained by covering the aide 

L of the head with a thick pad of hot cotton wool 

r on which some tincture of opium or cliloroform haa 

been sprinkled. Occasionally warm compresses of lint 

covered with oil-ailk (changed every two or three 

hours) are preferred. TM ear should not be si/ringed, 

I nor are hoi fomentations advised, as they tend to 

1 increase the congestion. If the symptoms do not abate 

, within twenty-four hours, or if the progress of the 

inflammation is very rapid and the pain severe, leeches 

may be applied in front and beliind the ear to relieve 

the congestion ; this in sometimes of benefit, especially 

, in children. 

After the acute stage has passed away, local treatment 
[ should be gradually stopped, and for some days the 
should be protected by means of a pad of 
I cotton wool. Ill order to promot* absorption of the 
I exudate, inflation by Politzer's method is advised, but 
B must not be begun until all the acute symptoms have 
I completely disappeared. The inflation must bo very 
I gentle ; production of pain means that it has been 
1 too forcible or has been begun too soon. As the 



132 



DISEASES or THE KAK 



ivemeot in ^H 



^^ nloep 



exudation geU abeoriied tliere is improvement i 
hearing ; at fii*l this may only last a rtry ^ort time. 
Inflation ghould be repeated according to the rales 
already Ukl down (p. 90). In adults, if only one ear 
is affected, catheterization la preferable to Politxer's 
method. 

In addition to local treatment of the ear, attention 
should be directed to the nose and throat. Any existing 
nasal and post-nasal catarrh should be treated by means 
of sprays or inhalations {see p. 301); in the case of acute 
tonsUitis, a tablet of fomiamint may be sucked every 
hour or bo, and a mixture of sahcylate of sodium and 
potsijtiiutn bicarbonate given in dose« suitable to the 
age of the patient. During the acute stage, a nasal 
douche should twt be used, and no operative measures 
on the nose or naso-pharynx should be attempted, but, 
to dimiiiiflh the risk of relapses, auy nasal obstruction 
should be remedied, and adenoids and enlarged tonsils 
removed after the acute attack has completely subsided. 

If, in spite of treatment, the inflammatory process 
continues, paraceuteBis (incision) of the tympanio 
membrane may be necessary. /( is indicated : — (1) 
If there is increasing congestion and bulging of the 
membrane, especially in the upper posterior quadrant, 
accompanied by pyrexia and pain. (2) If there is 
obvious presence of pus shown by a circumscribed 
angry red or yellow protuberance on the tympanic 
muuibrane. (3) If there arc any cerebral symptoms, 
Huch as drowsiness, vomiting, vertigo or convulsions. 

(4) If there is tenderness over the mastoid process. 

(5) If the paroxysms of pain are so acute as to prevent 
filoep. 
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Palliative trpatnient should, if possible, be attempted 
>r forty-eight hours boforp resfjillng to paraccntefiijt ; 
lut each cane must be judged on it>i nwn merils. 

Paracentesis should be done early (1) in infants and 
{2) in epecific fevers, aa in tlie latter ttipre is frrquently 
rapid deHtruetion of the membrane. 

In all cases of doubt it is wiser to perform a para- 
centesis early tlmn late. 

Technique of Paracentesis. — The auricle and sur- 
rounding pa^t^^ are surgically cleansed ; ttie audiktry 
canal is gently syringed with a 1 in 20 solution of 
carbolic acid or a 1 in 2,000 solution of biniixlide of 
mercury, and then lightly packed with a Ktrip of gauze 
, soaked in 1 in 500 of the latter solution. If the pain is 
too great to allow of this procedure, some drops of a 
10 per cent, solution of carbolic acid in glycerine oiay 

! instilled into the ear. 

This preliminary toilet should be done, if possible, 
at least half an hour before the operation ia performed. 
These preparations though enmparatively trivial are of 
great importance, as, provided no secondary infection 
takes place through tlie external meatus, the results of 
paracentesis are usually moat favourable, the acute 
aymptomfi disappearing and the perforation healing 
within two or three weeks, sometimes much earlier. 

A general anaesthetic should be given aa the pain of 
paracentesis is exceedingly great and but slightly 
diminished by local anaesthetics. 

If the patient refuses a general anaesthetie, an attempt 
may be made to locally anaesthetize the tympanic 
lembrane. A few drops of Graj/'s solution may be in- 
Btilled into the ear 15 minutes before the operation. 
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Pio. 5. — Diagram 
to show Paracen- 
tesis of the Tym 
panic Membrane. 



A free inciaion is made through tlio menibrane with 
a paratieiitp.tia knife which is aliapod like a tiny bistoury , 
set at an angle to its handle. {Plate XI.) Excepting 
in those rare cases where tlie bulging is most marked 
in the antero-inferior quadrant, the 
incision should be made through the 
posterior part of the membrane, 
beginning low down, and extending 
upwards so as to incise the membrane 
midway between the malleus and 
the circumference right up to its 
margin, at the same time cutting 
through the soft tissues at the upper 
posterior wall of the external meatus, 
close to the membrane, if they also 
are congested. In this way free drainage is given to . , 
the contents of the tympanic cavity, attic and antrum, 
and owing to the incision being carried upwards into 
the external mejitus much relief is obtained from 
depletion of the congests vessels. 

If the inflammation is Umited to the attic it is only 
necessary to incise Shrapnetl'.s membrane. 

After the first rush of discharge and blood has been 
mopped away, a small drain of sterilized gauze is inserted 
into the auditory canal, the car being then protected 
by a sterilized pad of gauze or wool. 

Tlie gauze drain and dressing is changed once, twioe, 
or three times a day according tn the abundance of the 
discharge. If possible, this should be done by a compe- 
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tent person to insure it being Cftrriedout under proper 
aseptie eonditions. Too mueli importance cannot be 
insisted on in keeping tlie ear olean. (For furtlier 
treatment, see p. 145.) 

Mistakes to be Avoided in Doing Paracenieaix. — (I) Tiie 
asual fault ia to mistake the congested posterior 
waU of the external meatus for the membrane. {2t 
The incision must not be made in too timid a man- 
ner, especially if the patient is not under a general 
anaesthetic ; otherwise, as soon as the prick of the 
paracentesis knife is felt tlie patient may jerk his liead 
away and it will probably be impossible to incise the 
membrane. (3) Tht incision must be free. A bare 
puncture of the membrane is of little value, as in most 
oases the wound will heal too soon. (4) Care miiat 
be taken not to incise too deeply, for fear of injuring 
the inner wall of the middle ear. 

OTITIS MEDIA IN INFANTS.— This deserves special 
mention owing to its importance. 

At birth the tympanic cavity is lined by thickened 
mucous membrane of an embryonic character and may 
contain a gelatinous exudation which soon becomes 
absorbed. 

The Eustacliian tube is relatively wider and more 
patent than in the adult. The petro-squamous suture 
permits of free communication between the vessels and 
lymphatics of the tympanic cavity and middle fossa 
of the cranial cavity. 

In infants under three years of age poat-mortem 
examinations in a series of 100 cases have shown the 
presence of otitis media in 90 per cent, of cases where 
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it was not suspected in life (Ponfick) ; it is not yet 
eertain whether this condition is always due to acute 
inflammation of the middle car or to degenerative 
ohangefl after birth. In young children earache is 
always a sytn-jptom of middle ear catarrh or inflammation, 
however mild it may be, and its frequency is probably 
due to infection through tlie Eustachian tube in attempts 
at coughing up secretion in broncliial and pulmonary 
affections, or perhaps to the entrance of fluid during the 
act of vomiting. 

Symptoms. — Tliey may vary. Tliere may be repeat«d 
and mild attacks of earache. If the child ia ill from 
some general cause, such as pulmonary or gastro-inteatinal 
affections, the ear ajTiiptoma may pass unnoticed. 
Usually there is pyrexia, which may be extreme. In tiny 
infants, who cannot speak, there is great restlessness, 
continual crying, rolling of the head from side to aide 
and putting up of the hand» to the head. In addition 
there is pain on touching the ear and the child cannot 
lie on the affected aide. In severe cases there, may de 
convulsions, retraction of iM head, vomiting, and other 
symptoms simulating acute meningitis. On the other 
hand the symptoms may be those of a gastro-intestinal 
character accompanied by emaciation and diarrhoea. 
In children a httle older, if the attack is not very severe, 
there are intervals when the child seems quit-e well and 
plays about quite happily until suddenly there is another 
attack of intense ear'ache. As soon as perforation takes 
place there is relief, and the acute symptoms disappear. 
In infants it is possible for pus to exist within the tym- 
panic cavity without perforation occurring. Usually 
the membrane is red and bulging. In some cases, how- 
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ever, in spite of the most severe head symptoms, thoi 
drum may appear wliite and lustreless, or its aim 
normal condition may seem to negative middle i 
disease. In young children disease of the gastro-intes- I 
tinal and respiratory tract is often associated with otitis | 
media which may probably stand in a causative relation I 
to these affections. In infants and young children the [ 
ears should be regularly examined in all caecs of pyrexia J 
which cannot be definitely diagnosed, especially if head ] 
symptoms arc present simulating meningitis. 

Treatment. — This is the same as for adults, hut a j 
paracentesis should be done early and is at once impera- 
tive if there are any head symptoins. I have in several 
instances performed paracentesis in infants in whom 
the symptoms simulated a well-marked meningitis and 
the tympanic membrane showed no signs of middle 
ear inflammation, and yet, as a result of paracentesis 
pus escaped and the symptoms of meningitis at once 
disappeared. 
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CHAPTER VII 
ACUTE MIDDLE EAR SUPPURATION 

Aetiology. — The causes are tlie same M tliose producing j 
acute otitis media (p. 12fl). In addition maybe mentioned ' 
(1) Direct wounda of the tympanic membrane, produced ' 
by the insertion or during the extraction of a foreign 
body. (2) A paracentesis performed as a preliminary , 
8t«p in intra -tympanic operations, in which asepsis . 
has not been obtained. (3) General infection through 
the blood as in meningitis and pyaemia. 

Acute inflammation arising In the course of specific 
fevers, influenza, and septic conditions of the tonsils 
and naao-pharynx (especially after operative procedures), 
is extremely liable to end in middlo ear suppuration. 

Rarely, middle ear suppuration may occur without 
perforation of the tympanic membrane. (1) In young 
children in whom the pus may escape by the Eustaohian 
tube, and (2) in adults, in whom, instead of a perforation - 
in the membrane, there may be a fistula through the' . 
attic or antrum, which affords an exit for the pua j 
into the external meatus. 

Symptoms. — The symptoms are similar to those of I 
acute otitis media, but as a rule they are more acute. 
The pain in the ear is intense and continuous, and often 
radiates over the whole side of the head. It may be j 
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o excruciating as to render the patient almost delirious. 
There ia naiially tendcmcsa about the ear and over tlie 
tip of the mastoid, and in aome cases over the body of 
the mastoid process. From pressure of tlie exudation 
and congestion of the labyrinthine vessels there may 
be marked tinnitus and sometimes attacks of vertigo. 
There is a marked diminution of hearing. Aa a rule, 
only one aide is affected, but if due to specific fevers 
both sides may be involved. Perforation of the tympanic 
membrane usually taken place on the third or fourth 
day, but it may occur earlier, especially in specific 
fevers and influenza, or, on the other hand, may be 
delayed until tlie second week. When the membrane - 
ruptures there ia a feeling of great relief accompanied 
by a thin, sanious nr muco-purulent discharge, and 
there is rapid abatement of the fever and head symptoms. 
If the pain and pyrexia continue, it means that there is 
insufficient drainage. //. hoirerer, the -purulent diac/iarge 
, ia free, the conlinvance of the pain and pyrexia ia a 
grave symptom, as it usually means that the acute 
inflammatory process has extended (o the mastoid 
_ cells or the intracranial cavity. The dischai^ gradually 
_ becomes thicker and more purulent, until, by the third 
or fourth day after perforation, it is of a creamy 
consistence, and of a yellowish green colour. Profuse 
discharge usually lasts for at least two weeks and then 
gradually diminishes in quantity, becoming thinner 
and clearer until it ceases between the fourth and sixth 



In order to obtain a view of the tympanic membrane 
t is first necessary to cleanse the external meatus, 
Fhich ia usually filled with a muco-purulent discharge. 
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sometimea so profuse that it literally drips from the e 
From extension of the inflammation to the auditory 1 
canal, there may be considerable swelling of its walls | 
and desquamation of tt« epithelium. 

Method of cleansing the ear. — There are two, -j 
methods, (1) The drjf method, in which the secretion u 
■ mopped out by moans ot small pledgets of wool until A 
a clear view can ho obtained. (Plate III.) This ia 
preferable to syringing, aa it diminiahes the riak of ! 
further infecting the tympanic cavity by driving the fluid r 
into its recesises ; also by applying a mop carefully to J 
the surface of the drum and then quickly witlidrawing ,] 
it, it is usually possible to see tJie exact spot from which j 
the pus exudes ; that is, the site of the perforation. A , ] 
speculum and reflected light must be used. 

(2) Syringing .—This is only necessary if the secretion J 
is very profuse, or if the auditory canal cannot be T 
cleansed by the above method. 

Technique of syringing, — The patient should be J 
Bitting down, as Ryringlng may cause giddiness. irAe-l 
fluid should be at a temperature of 100" Fah. The head J 
is inclined over to tJie affected side, and the siit^eonj 
pulls the auricle upwards and backwards so as to'l 
straighten the auditory canal. The syringe is insertads 
a short distance within the meatus and applied to th( 
upper posterior wall, so that the stream of water will3 
run along the roof of the canal to the drum and then,! 
return along the floor, thus washing out the contents,.! 
No force must bo used. Before syringing, in order to I 
see that the syringe is full, and to prevent discomfor^l 
to the patient from the admixture of air bubbles withj 
the lotion, the syringe should be held with the point up J 
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[ and the piston ]>res8ed until the lotion eomes out of it. 
fThe best ayringois one witli a metal plunger, as it can 
[ be easily sterilized. MU;.r syringing, the ear should 
t again be carefully inspected and the auditory canal 
r thoroughly dried. 

- If the inspissated pus or epithelial debris cannot be 
I removed by syringing, ear baths of warm hydrogen 
I peroxide (vols. 10), should be given, and the ear again 
[! syringed out aft«r 15 minutes. 

[ A diagnosis should never be made until all the secre- 
I tion has been carefully removed from the auditory eanal, 
I as otherwise it may not be possible to accurately make 
L out the true condition of the drum and surrounding 
I parts. 

I Objective signs.— The drum is carefully inspected 
I after wiping away the secretion, which may be seen to 
I exude from the perforation in pulsating drops ; this 
I pulsation is characteristic, and is transmitted from 

■ the congested vessels of the mucous membrane of the 
^tympanic cavity to the fluid, causing change of its 

■ level and so of the light refiected from its surface. 

W Jnab aft«r the perforation has taken place the tympanio 
membrane is found tn be extremely congested and on 
ita surface may be seen ecchymoses, macerated epithel- 
ium and debris, so that its margins may with difficulty 
be differentiated from the inflamed wails of the extemal 
meatus. Sometimes a iMtforation cannot be seen, but it 
I usually be inferred from the persistent recurrence 
of ft drop of secretion after wiping it away. 

The size and position of the perforatimi varies. 

(1) It is usually small, sometimes not bigger than 
a pin point, is round or oval in shape, and situated 



142 



DISEASES OF THE EAR 



fjetween the malleus and oircumferenoe of the drum, iijj 
its lower half. If of large size, it is generally the reaul^ 
of specific fevers. (Plate XII, 4 and 6.) 

(2) SometimeH a pin-point perforation may be seeO^ 
at tlie apex of a nipplo-Uke projection of the i 
braiie, especially in the posterior superior quadi'ant. 
In aucli cases, owing to inauflScient drainage there is often, 
delay in heahng, and if neglected there la a tendency 1 
for acute inflammation of the mastoid process to occur!! 
later. 

(3) Rarely, the perforation may be limited to Slirap^ 1 
nell's membrane, the result of acute inflammation off 
the attic. 

If the perforation ia sufficiently large, the iim^.1 
wall of the tympanic cavity may he seen of a reddish \ 
colour, from congestion of its mucous membrancj buC'l 
a good view is not generally obtained owing to thea 
abundance of the discharge. 

As the inflammation subsides and tlie discharg&J 
diminishes, the membrane gradually resumes its noni 
condition with the reappearance of its various hm^ 
marks. In the healing of a perforation the middl 
layer {substantia propria) of the membrane 
regenerated, and in consequence of tliis the scar i 
thinner and more freely movable than the rest of thm 
membrane. For some little time after cicatrizatitM 
has taken place, vessels may be seen radiating from th<H 
scar to the periphery of the membrane. 

The Diagnosis is based on the history and inspectio 
of the drum. A perforation is usually easily recognized 
by seeing the pus exude from it, especially if there i^ 
pulsation. 
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A tiny perforation may exist and yet not be seen if 
it lies in the ant«ro-inlerior quadrant, owing to tlie 
formation of the external meatus. 

A per/oralion is diagnosed.— (!) By inspection. 
(2) By using Sicgle'a spoeulum ; the external meatus 
is carefully cleansed and Siegle's speculum is inserted 
into the external meatus and the air exhausted ; this 
causes some secretion to bo sucked out of the tympanic 
cavity through tlie perforation. (3) By gentle inila- 
tion ; (a) Some secretion* mixed with bubbles may 
be seen lying on the surface of the membrane, {b) On 
listening with the diagnostic tube during the act of 
inflation, hissing and crackling sounds will be heard as 
the exudation and air are forced out of the perforation. 

Acute middle ear suppuration lias to he diagnosed 
from — 

{1) An acute exacerbation occurring in a chronic 
middle ear suppuration. This is of importance with 
regard to the prognosis {see next chapter). 

(2) Meningitis^usually in children. 

(3) Tuberculous disease (seep. 289). 

(4) Acute inflammation of the external meatus. In 
adults, if a view of the membrane can be obtained, 
the diagnosis is made by inspection, by Siegle's 
speculum, and, if necessary, by inflation ; if, however, 
owing to itiflamnialory aweUing of the walls of the 
auditory canal a view of the drum cannot be obtained, 
diagnosis may be difScult. The secretion from the 
external meatus is usually scanty and contains 
epithelial debris ; if from the tympanic cavity, it ia 
more profuse and may contain mucous tlireads. In 
infants the (liagnosia is often extremely diflScuit. 
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Prognosis. — In the great majority of casi 
simple middle ear suppuration ends in complete i 
recovery with normal hearing and restoration of the 1 
membrane to ite normal condition, but frequently 1 
traces of past inflammation may be seen on the mem- ' 
farane in the shape of scars, opacities or calcateoua < 
deposits. (Plate XII, 7.) 

Aft«r the suppuration has ceased, hearing, however, 
may remain imperfect. (1) From adjiesjons having 
taken place between the membrane, the ossicles and 
the inner wall of the tympanic cavity. (2) From persis- 
tence of the perforation. 

The prognosis is not so favourable when there is » ^ 
general catarrii of the upper respiratory tract, or if the 
suppuration is due to specific fevers. There is a specif 
tendency for delay in healing when the perforation i 
situated high up, especially if situated at the tip of a 
nipple -like projection of the tympanic membrane. 
Many other conditions which tend to delay recovery will 
be discussed in the nest chapter. 

During the course of acut« middle ear suppuration 
the joUowing crnnjAications may occur : — 

(1) Inflammatory enlargement of the upper cervical 
glands; this is not uncommon in children, and has to 
be distinguished from tuberculous disease. 

(2) The pus may track down into the naso-pharynX-J 
along the wall of the Eustachian tube, simulating i 
retro -pharyngeal abscess, 

(3) Facial paralysis. 

(4) Acute inflammation of the mastoid process. 

(5) Involvement of the labyrinth. 

(6) Intracranial complications. 



ACUTE MIDDLE EAR SUPPURATION 145 

These will be discussed later uuder their various 

leadings. 

Treatment is directed towards relief of the pain, 

I free drainage and asepsis. The continuance of pain 

wot pyrexia may be due to inauflficient drainage, owing 

I to the perforation being too small. If the membrane 

I is still found to be bulging, it should be freely incised. 

If, in spite of further incision, pyrexia and pain persist, 

it may become necessary to perform the ainiple mastoid 

operation {see p. 201). 

Usually, after the perforation has taken place the 
I pain disappears and the temperature becomes norma! 
again within two or tliree days. The patient should 
be kept in bed, given a light diet and freely purged. 

Local treatment of the ear is begun by carefully 

oleansing it of all secretion. If the purulent discharge 

ia profuse and thick it may he necessary to gently 

I syringe out the ear with a warm solution of boric acid 

I or potassium permanganate. If inspissated pus or 

lerated epitheUum cannot be removed, an ear bath 

warm solution of hydrogen peroxide (vols. 

ptO] should be given and left in the ear for at least 16 

inutes, the fluid being then gently syringed out. The 

Bear is now carefully dried with small pledget^ of sterilized 

J.iWool. After this thorough cleansing and drying of the 

F,ear, it is sufficient to insert a narrow strip of gauze into 

I the auditory canal to act as a drain. This sliould be 

removed as soon as it becomes saturated with secretion. 

Before a fresii piece is inserted the ear should be cleansed 

by carefully mopping it out with pledgets of wool 

moistened with a solution of 1 in 3,00U of biniodide of 

Jawroury. 
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For the first few days this may be necessary every 
two or three hours ; later, as the discharge diminishes 
the atrip may only have to be changed daily. The ear 
sliould be protected by a pad of gauze and wool. If 
there ia much neuralgia, hot dry compresses, on which 
a little chloroform or laudanum has been sprinkled, may 
be more comforting. This method of treatment is 
known as the dry treatment, and should be adopted 
whenever possible. 

In the wet method the secretion is removed by 
syringing out the ear with a mild antiseptic lotion as 
frequently as may be necessary to cleanse the externa]' 
meatus. This method is not advised, because it ia 
possible that some of the fluid may be driven into 
the tympanic cavity and further infect it with 
other germs, thus setting up a mixed infection, 
which is one of the principal factors in proditcing 
a chronic jniddle ear suppuration. Tiiis method, . 
however, in spite of these objections, is frequently 
the otdy one which it ia possible for the patient to 
carry out. 

Iiwrafflation of powders, such as boric acid or iodoform, 
is contra-indicated in that they may prevent the 
outflow of the discharge ; thoy should only be prescribed 
in the more chronic conditions where there is very 
little discliarge and the perforation js a large one. H 
tlie discharge is very thick and tenacious, its removal 
may be aided by suction through the external meatus 
by meana of Siegl^ speculum. If the pe.rforation 
tends to close and symptoms of retention of pus (head- 
ache and earache) recur, the membrane must again be 
freely incised. If the perforation is at the apex of a 
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nipple-shaped projection the projecting part should 
be snared off. 

The discharge may produce diffuse inflammation, 
furunculosis or eczema of the external meatus. 

As in the case of otitis media, special attention must 
he paid to the nose and throat, and any condition 
predisposing to the continuance of middle ear inflam- 
mation should be remedied or removed ; the removal 
of adenoids or tonsils must not be performed until 
the acute stage of middle ear suppuration has passed 
away. 

After the purulent discharge has ceased, and the 
perforation in the tympanic membrane has healed, in 
order to prevent adhesions between the membrane, 
ossicles, and the inner wall of the tympanic cavity, 
inflation should be gently practised in the manner 
already described (see p. 90). There is still considerable 
difference of opinion as to when inflation should be 
begun. Politzer says that as in middle ear inflammation 
or suppuration the lining mucous membrane of the 
whole of the middle ear tract is similarly affected, there 
can be no danger in inflation of the ear within a few 
days after the onset, provided that in so doing no pain 
is produced. Other authorities do not agree with this 
statement, and oppose inflation in the early stages as 
likely to produce infection of the mastoid cells. It has 
already been stated that a probe passed along the 
Eustachian tube would directly cross the attic and 
enter the antrum, also that it is possible to have an acute 
inflammation localized to the attic region ; therefore 
it seems probable that a forcible inflation tlirough the 
Eustachian tube might drive septic secretion back 
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into the antrum and in this way infect the mastoid 
cells. For this reason I, personally, prefer not to inflate 
the ears until the acute inflammation within the tympanic 
cavity has svbsided. 



CHAPTER VIII 

CHRONIC MIDDLE EAR SUPPURATION 

In tlie cirlier stages when unly tlie mucous membrane 

■ is affected the chief causes wliich may retard recovery 

and favour trinaition to the chronic condition are : — 

(1) Neglect of treatmfnt, especially with regard to 

asepsis, HO that the tj mpanic cavity becomes secondarily 

i infected with other micro-organisms and (2) Insuf!icient 

* drainage. 

Amongst the general causes tending to prolong the 
disease are unhealthy surroundii^s, general poorness 
of health, anaemia, rickets, syphilis arid tuberculosis : 
' or local conditions such as persistent post-nasal catarrh, 
' or the presence of adenoids ; extensive destruction of 
the tympanic membrane or contents of the tympanic 
I cavity, from whatever cause, will also tend to prevent 
f recovery , In the later stages the local conditions within 
I the middle ear itself which prevent cure are retention 
L of the purulent secretion within the tympanic cavity, 
[ antrum and mastoid cells ; the formation of granula- 
I tions and polypi ; caiies of the ossicles or extension of 
I, the disease to the bony walls of the middle ear and mas- 
Itoid process. Chronic middle ear suppuration is more 
r commonly found amongst the poor than the well-to-do 
I owing to their diflSculty in carrying out proper treatment. 
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Although occurring more frequently in adults than in 
children its origin often dat«9 from early childhood. 

Pathology.— Tlie pathological changes vary very 
greatly. A.s a result of the chronic inflammation there 
ia considerable thickening of the mucoua membrane 
from an extensive round-celled infiltration and increased 
vascularity of ita tissues. In the mUder forma only the 
mucous membrane may be affected, and that to a varying 
extent. In some parts it is awoDen and auceulent, in 
others it is denuded of ita epithelium wit^ the production 
of erosions and ulceration of its surface, whilst again 
from local proliferation of the tissues may arise granula- 
tions and polypi. In more severe cases, the deeper 
structures may become affected with involvement 
of the bone, which may be carious or, in rare conditions, 
necrosed in parts. As the inflammation subside.s and 
recovery takea place, the production of new connective ( 
tisane tends to bind together the ossicles, and if the in- 
flamed or ulcerated surface of the drum and inner * 
wall of the tympanic cavity come into contact they may | 
become firmly and permanently adherent to one another. 
If the destructive process is great, the ligaments may bo j 
destroyed, the ossicles exfoliated, and the surrounding 1 
bony parts involved. As a rule the whole of the i 
tympanic cavity is affected, but occasionally the dise-ase 1 
is limited to the attic. Extension of the disease may 1 
spread to the mastoid process, labyrinth or even tol 
the intracranial cavity itself. 

Subjective symptoms. — After the acute stage of J 
middle ear suppuration lias subsided the patient majK.fl 
become so accustomed to the deafness, especially if only! 
one ear is affected, and may be so little inconveuienced. J 
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r the discharge, wliich is frequently alight and inter- 
mittent, aa to neglect further treatment, and it is chiefly 
due to these reasons that the majority of caaea pass into 
the chronic stage. If tlic perforation is large and the 
drainage free, the condition may esiat for years without 
the occurrence of any urgent symptoms. From time 
to time, however, owing to retention of the purulent dis- 
charge, eapecially in cases of attic suppuration, there 
may be- attacks of headache, a feeling of heaviness or 
fuUncsa in the head, or pain radiating from the ear, and 
it is frequently noticed by the patient that these symp- 
toms occur after a temporary eessation of the discharge, 
relief being obtained as soon a.s the purulent discharge 
recurs. At other times the patient may become alarmed 
from the appearance of blood in the discharge or. from 
the onset of tinnitus or vertigo ; or the continuance of 
the discharge, eapecially if of an offensive character, 
may eventually cause such annoyance aa to make him 
seek medical advice. In the lower classes especially, 
unless there ia actual pain, treatment is often grossly 
neglected and even the protrusion of a polypus from 
the external meatus may hardly arouse the suspicion 
that the e-ar is seriously affected. 

In other cases again the first apparent symptom may 
be facial paralysis {«ee p. 234) or the aural affection 
may have been entirely forgott<?n until the patient 
in seized with a sudden illness which may not at first 
be referred to the ear, but on exaniiruition is found to be 
due to some intracranial complication or perhaps septic 
iofection of the lateral sinus ; conditions which unfortun- 
ately are often only seen wbea it is too late for treatment 
^Lto save life. 
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From the corititiued irritation due to the purulent 
discharge there may be recjrrent attacks of diffuse in- 
flammation, eczema or furunculoais of the external ear. 

/( is of the utmost imporinnce to determine the exact 
condition of tlie tympanic membrane and cavity and of 
the surrounding bony farts, aa on this depends subse- 
quent treatment ; in order to do this the auditory canal 
must first be carefully cloansed. 

jf Ae discharge varies ; it may be thin, viscid or thick, 
mucoid or purulent, odourless or offensive ; it may con- 
tain epithelial debris, cholesterine crystals, blood, gritty 
particles of bone, and always mioro-organiama. It may be 
profuse but is usually slight in amount, or there may be 
no apparent discharge but instead crusts may be found 
lining the auditory canal or hiding the perforation and 
tympanic membrane from view, or again oiTensive 
caseating masses of epitheHum and inspissated pus may 
fill up the tympanic cavity or protrude from the region 
of the attic or antrum. 

From the character of the discharge a certain amount 
of information may be obtained. Mucous secretion 
can only come from the tympanic cavity, but pus con- 
taining epithelial debris and no mucous threads may 
possibly only come from the external meatus. Clumps 
of epithehal debris with cholesterine crystals occur in 
the more chronic conditions of middle ear suppuration, 
especially in the condition known as cholesteatoma. 
The presence of gritty particles of bone is in Itself 
evidence of bone disease. A sanious discharge ia sug- 
gestive of the presence of granulations and polypi, or, 
as a rare possibility, of malignant disease. An offensive 
discharge does not necessarily mean bone disease, but 
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K continuance of this discharge >n ^ite of treatment is 
e of this condition. If the middle ear sappur»- 
Btion is tuberculbus in ori^n. the disoh&rge is lu^ally 
I slight, thin, often sanious and of a peculiar offensire 
smell, and very irritating to the surrounding tissues. 

Objective signs. — On examination of the ear through 

the aural speculum the condition seen is one of 

L infinite variety, depending on the size and position of the 

■ .perforation and on the pathological changes which have 
[occurred in the tympanic membrane, tympanic cavity, 

and its bony walls. The ferjoralion may varv from 
the size of a pinpoint to complete destruction of the 
membrane. When the bonv waUs are not affected, 
> tiie rim of the tympanic membrane iiquallv remains 
owing to the resistance of tl)e thickened annulu-> tendin- 
OBUS and of the anterior and poiterior folds In acme 
cases, however, generally the result of siailet fever, 

■ there may be complete destruction of the membrane 
^ with exfoliation of the ossicles 

The position oj I Zip. ■perjoralion is oj diagnostic 
I importance. 

perforation situated in the antero-inferior 
^ <]uadrant is usually associated with catarrh of the 
P*. Eustachian tube or bone disease around its tympanic 
t sitiGoe. 

. If the perforation involves the lower part of tlie 
tympanic membrane, t!ie cause of the delay in liealing 
may be an accumulation of the purulent secretion owing 
to inefficient drainage in that part of the tympanic 
cavity which hes below the level of tlie tynipanin 
Lmembrane, the so-called "cellar" of the tympanic 
»vity. 
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3. If in the first instance there has been a r.ipid and 
extensive destruction of the drum, a large kidney-shaped 
perforation may be seen ; immediate healing is unable 
to take place owing to tlie size of the perforation, and 
recovery afterwards tends to be indefinitely delayed 
from repeated infecfcicMi of the raucous membrane from 
without. In these cases the malleus is often retracted 
and adlierent to tlie promontory. (Plate XII.) 

4. A perforation in ShrapneH's membrane signifies 
disease of the attic with or without involvement of the 
ossicles. If situated in its anterior part, it may be due 
to local disease of the head of the malleus. 

6. A perforation situated in the upper posierior 
quadrant is usually associated with disease of the 
ossicles, especially the incus, and of the bony margins 
of the aditua, antrum or mastoid cells. (Fig. 6.) 

Except in tuberculous disease, when there may be 
multiple perforations, usually only a single perforation 
exists. Sometim.e3, however, a perforation may be 
seen in the tympanic membrane proper as well as in 
Shrapnell's membrane. 

Diagnosis of a perforation, — A perforation may 
have to be diagnosed from a scar or an atrophic patch. 
If very large the exposed inner wall of the tympanic 
cavity may be mistaken for a polypus or bulging con- 
gested membrane. 

1. A jiEYJoration is diagnosed by inspection ; a break 
in the continuity of the tympanic membrane is seen, 
and if the perforation is large a view is obtained of tho 
inner wall of the tympanic cavity. On using 
speculum there is no movement over the site of the 
perforation and if there is any secretion it may be sucked 
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Kout mixed with bubbles of air. On Inflation the cliar- 
Eacteristic perforation Hound is lieard except in tlirwe 
I rare cases wliero soar tissue cloBes the opening to the 
|i Eustachian tube. 

2. In a scar there is no break in the continuity of the 
I membrane, but it is sharply defined from tiie rest of the 
Ldrum and its surface is usually darker and gomowhat 
i. With a Sieglc's speculum, if it in non-adhor- 
lent, it is more freely movable than the surrounding 
^ membrane, and if the air in tlie external meatus is rare- 
fied the scar is seen to bulge outwazds. On inflation 
a blowing sound may be heard, quite different to what 
ia heard when a perforation is present. 
L 3. An atrophic patch shades off into the surrounding 
r-membrane. If large it often has a wrinkled appearance, 
f »nd the light is reflected from its surface in bright 
lines radiating towards the periphery of the drum. 
like a scar it is more movable tlian the normal 
membrane. 

For diagnasis between perforation and a polypus 
a bulging memhrane, see p. 161. 

It is important to distinguish a chronic perforation 

ram a recent one ; this is sometlmeJi difficult, especially 

■If there are acute symptoms accompanied by profuse 

idischarge the result of an acute exacerbation of the 

ll'tilironic condition. 

In a reeent perloraJion the margins are thin with 

K^ar cut edges ; in a c/wonic perforation tlie margins 

>are often tliick and may be bordered with tiny granula- 

l^lions, and if the membrane is retracted the edges may 

»me adherent in parts to the inner wall of the 

li*ympanic cavity forming pockets in which secretion 
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may collect. When the perforation is large it ia some- 
times difficult to say where the margins of the perfora- , 
tion end and the inner surface of the tympanic cavity 
begins. 

Changes in the tympanic membrane. — The surface - 1 
of the membrane is usually much thickened from des- 
quamation of the epithelium, and is often of a greyish 
colour. On it may be seen chalky deposits, atrophic ] 
patches, soars, or granulations. If the perforation be | 
small it may appear as a dai'k spot ; if large, a view ia I 
obtained of the inner wall of the tympanic cavity. 
(Plate XII.) 

Changes in the tympanic cavity.— Its appearance I 
varies according to the condition of the lining mem- 
brane. If there is much congestion with swelUng of the * 
mucona membrane, it may have the appearance of a .] 
smooth or slightly irregular red ghstening surface ; if the f 
inflammation has to a large extent subsided, the vajT 
anatomical points niay be made out, such as the pro- 1 
montory, the long process of the incus, the incudo- J 
stapedial joint, and the recoisof the fenestra rotunda ; 
and over the surface of the promontory branches of the I 
tympanic artery may be seen running upwards in a | 
vertical direction. 

After cessation of the discharge the mucous membrane I 
of the inner wall may resume its normal appearance, 
or from ingrowth of the epithelium it may appear as a ' 
white glistening surface ; or from desquamation of its 
epithelial lining, clumps of epithelial debris may be 
found. On the other hand, if the inflammatory process 
continues, the inner wall may appear irregular with 
locahzed thickening of the congested mucous membrane i 
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j and be partiaUy or completely covered with graiiula- 

Attic suppuration and caries ol the ossicles. — 

r Although it is comparatively rare to soe an acute 
suppuration limited to the attic, in a chronic suppuration 
it is by no means uncommon. A perforation of Slirap- 
nell'a membrane, especially if tlie 
drum appeare uortnal, may be easily 
overlooked. To obtain a view of 
the attic region, the patient's head, 
during examination, must be well 
inclined towards the opposite side. 
Sometimes, owing to crusts of 
inspissated pus covering Shrapnell's 
membrane, the perforation cannot 
be BeenuntU the crusts are removed. 
Usually the perforation is single ; it 
maji however, be double, one being 
in front and the other beliind the 

L malleus. The adjacent bone may 

I be involved with or without the 

" production of a hstula. From the 
perforation may protrude granula- 
tions, polypi, orepithelialdebris. Examination with a 
probe will confirm whether there is carious disease of the 
ossicles, of the surrounding walls, or both. Carious bone, 
however, may be present without a probe being able to 
detect it. Th& posilion of the perforation is of im'port- 
ance,. If situated in front of the malleus, it is often 
associated with disease of the malleus alone ; if behind 
the malleus, then probably both the malleus and incus 
affected ; but if it extends still farther back, 
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involving the upper posterior quadrant of the drum, 
it BuggestB disease of the incus together with the bony 
margins of the aditus and antrum, and perhaps also of 
the mastoid process. Disease of the ossicles may occur 
at a very early stage, especially as a result of specific 
fevers, or it may occur as a gradual process long after the 
onset of the suppuration. The incus, from its anatomical 
position and from its poor blood supply compared to the 
other ossicles, is generally first affected. The stapes 
rarely so. In over 100 cases in which middle ear sup- 
puration had existed for two years, the ossicles were 
found diseased in 95 per cent, of the cases (Grunert). 
In a few cases the malleus remained normal, but in 
practically every case the incus was affected and in a 
fair proportion of cases it had disappeared. This fact 
is of importance in considering the question of treatment. 
Disease of the bony walls. — Any part of the 
tympanic cavity may be affected, but the most usual 
situations are the attic and the bony margins of the 
aditus, from which may spring granulations or polypi. 
Bone disease may also involve the floor or promontory 
of the tympanic cavity, or the region of tlie Eustachian 
tube. Caries of the promontory is suspicious of tuber- 
culous disease. Sometimes a fistula may be found 
leading through the superior wall of the auditory canal 
into the attic or through the posterior wall into the 
antrum or mastoid cells. Granulations at the mouth 
of a fistula situated in the posterior wall of the auditory 
canal may have to be diagnosed from furuncles. As 
the result of est*nsive disease the outer wall of the attio 
may have disappeared exposing the head of the malleus 
and the body of the incus, or an actual view of the antrum 
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,y be obtained from gradual absorption of the outer 

of the aditu.s. Bone disease may be inferred if 

kQulatioiU) and polypi are not amenable to treatment 

repeatedly recur after removal. With a probe the 

rough carious bone may sometimes be felt. 

The probe is of malleable silver with a blunt point. 
It should never be poked into the ear in a haphazard 
fashion, but llie surgeon should see what he is doing by 
a spectdum and reflected light. The end of the 
is bent according to the part to l>e examined ; 
iwards for the attic, backwards for the aditus, and 
iwnwards when probing the floor. The probe is also 
as a means of diagnosis for determining the origin 
of a polypuB or the site of a fistula. (I late XIII.) 

Rarely, necrosis may occur and portions of the 
tympanic ring or of the promontory, or even the whole 
(rf the cochlea itself, may be found lying loose within the 
ipamc cavity or in the midet of granulations. 
Granulations and polypi may be the result of simple 
Latory infection of the mucous membrane or 
iderlymg bone disease. 

Granulations may completely cover the surface 

the tympanic cavity or may sprout in small bunches 

im varying parts of ita surface. They may have 

origin in the region of the Eustachian orifice, the 

floor or promontory of the tympanic cavity, or j>rotnide 

from the attic or region of the aditus. 

Polypi nuiy be single or multiple. They practically 
■aya have their origin from the tympanic cavity, but 
grow from the tympanic membrane itself. Rarely, 
appear to have their origin from the auditory canal, 
it in the majority of these cases the polypus is found 
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to arise from the attic or antrum and to protrude into tl 
auditory canal througii a fistula of its upper or posterior 
wall. Polypi vary in consistence from extreme softness 
to a hardnosfi simulating a fibroma, depending on the 
proportion of the round or spindle-shaped cells which 
may be present. Occasionally they may contain cysts, 
the result of degenerative changes. Tlieir surface may 
be smooth or lobulatod and covered with epithelium, 
which may show all the transient changes from simple 
ciliated epitheUum to that of pavement epithelium. 

Polypi and granulations of the ear contain more 
than 78 per cent, of granulation tissue and are conse- , 
quentlynot tumours, but inflammatory tissue formation, 
which may become fibromatous but not fibromata.^ 

They may attain a large size, even protruding from 
the external meatus. 

An aural polypus may in itself cause no symptonoB 
excepting, perhaps, occasionally giving rise to hsemor- 
rhage from the meatus. If, however, it is suEBciently 
large to obstruct the outflow of the secretion, symptoms 
of retention of pus may occur. On examination the 
polypus may be seen protruding into the auditory canal, 
preventing a view of the tympanic cavity. 

It varies from a red to a greyish-white colour ; ita 
surface may be smooth and ghstening or rough and 
nodulat«d. If small, it may bo seen to grow from the 
inner or upper walls of the tympanic cavity or to press 
out through a perforation of the tympanic membrane ; 
if large, its origin cannot be seen, but may be felt by a . 
probe. A jxdypua ia not a disease per se, but merely a 1 
symptom of a disease. 

' Bruhl : AriAivea of Otology, vol. 30. 
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A polypus has to be diagnosed from a congested 
bulging membrane, a large perforation where the inner 
wall of the tympanic cavity is smooth and red, and 
from an exostosis. 

(a) With a jiolypiis a probe can be passed round its 
circumference ; it is movable and ita nearness to the 
entrance of the external meatus sliould prevent it being 
mistaken from a bulging membrane or the inner wall of 
the tympanic cavity. 

(6) With a red and bulging membrane there is usually 
the accompanying symptoms of an acute middle ear 
inflammation ; vessels may be seen radiating over ita 
Burfaee, and the processus brevis or some other portion 
Ijot the malleus can usually be recognized. Touching 
nth a probe proves its structure to be membranous ; 
irith a Siegle's speculum, to and fro movements of its 
3 are seen. 

(c) The inner leall of the tympanic cavity can only be 

Eoonfused with a polypus when there has been complete 

Bdeatruction of the membrane and exfohation of the 

l-OBsicles ; as a rule, no matter how large the perforation 

lay be, a remnant of the tympanic membrane and tho 

lalleus remain ; touching with a probe shows the struc- 

Kture to be of bony hardness ; inflation of the middle 

tear gives rise to tho characteristic perforation sound, 

{d) An exostosis is diagnosed from the jjrobe being 

tmable to pass completely round it, showing its origin 

from the bony meatus, and from its bony hardness. 

Cholesteatomatous formation. — Dming the course of 

L-a chronic middle ear suppuration, epithelial debris 

I'Or caseating particles of offensive odour may be found 

1 the secretion or witliin tiie tympanic cavity, or pro- 
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trudiiig from a perforation of Slirapiiell's membrane 
or through a fistula leading into the attic, or antrum. 
This condition ia due to an accumulation of epithelium 
from excessive desquamation of the lining membrane. 
Originally a cholesteatoma was described by Virchow as 
a primary tumour of the temporal bone. 

There are many theories with regard to cholesteatoma 
of tlio ear, but the obvious cauae seems to be an ingrowth 
of the epithelium from the margins of the perforation 
which gradually spreads into the neighbouring cavities 
of the attic or antrum. Some other factor, however, 
must be present, as the excessive desquamation of the 
lining epithelium does not occur in every case. Presum- 
ably the exciting cause of the increased proliferation at 
the lining membrane ia a chronic inflammation of ths 
underlying bone. A cholesteatoma usually consists of a 
definite greyish white capsule (its epitheUal lining 
membrane), containing a pultaceous mass of epithelial 
debris, cholesterine crystals, and bacteria. Casea are 
reported of cholesteatoma consisting of concentric 
stratified lamclJao arranged in successive layers like 
the sections of an onion. This condition, however, 
I have never seen. In support of the view that this 
so-caDod growth is merely the result of an extension of 
the epithelium from the margins of the perforation is 
the fact that it almost invariably occurs in casea of chronic 
suppuration of the attic, or if there is perforation of the 
upper posterior quadrant of the membrane; that is in 
conditions in which the epithehum of the outer layer of the 
membrane can grow in and cover the neighbouring 
cavities. Tliis condition is almost unknown when the 
perforation is situated in the central portions of the mem- 
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brane. The cavity produced by a cliolesteatomatous 
formation may become very large and, from absorp- 
tion of the bono, the dura mater or lateral sinus may be 
exposed, or a fistula may extend into the external semi- 
circular canal, or a large portion of the posterior wall 
of the ftuditory canal may gradually be absorbed and 
show a cavity not unlike the result of a complete mastoid 
operation, lined with a glistening white membrane. 
There may be no symptoms until, perhaps from moisture 
getting into the ear or from some infection fi'om without, 
the epithelial masses may swell and give rise t^) symptoms 
of pressure, such as headache, vomiting or attticks of 
vertigo, or the first symptoms may be those of some 
intracranial complication. 

Characteristic of a cholesteatoma is the oEfensiveneas 
of the epithelial debris, the presence of oholesterine 
crystals, and the protusion of epithelial flakes from the 
attic or region of the antrum, which in spite of 
repeated removal tend to recur. 

Impairment of hearing. — When the perforation is 
small, orif limited to Slirapnell's membrane, the hearing is 
often very good, but as a rule it is temporarily diminished 
if there is any acute exacerbation of the disease with 
increased secretion. On the other hand, the hearing 
power is sometimes greater, if there is a certain amount 
of discharge and appears to get worse when the dis- 
charge ceases; the secretion in these cases apparently in 
some way favours conduction of the vibrations of sound. 
The average amount of hearing in cases of extensive 
destruction of the membrane, provided there is no 
internal ear disease, no filling up of the tympanic 
Mivity with granulation, and polypi, and nn fixation of 
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tho Btftpes to the margins of the fenestra ovalis, is about 
12 ft. for ordinary conversation and (S to 8 ft. for ' 
wliispering. In many caseg the lieariiig is very much 
better and even wliispering may be heard 20 ft. off. 
If, during the procesB of recovery, scar tissue binds down 
the tympanic membrane to the inner wall and the stapes 
become fixed by adhesions to the margins of the fenestra 
ovalis, the deafness may become very marked. In other 
cases, owing to involvement of tho internal ear either at 
the onset of the disease as from scarlet fever, measles 
or enteric fever, or later on from gradual involvement of ' 
the inner ear as a sequela of middle ear suppuration, i 
deafness may become absolute. 

Tho hearing tests, therefore, may give results charac- 
teristic of a mild dr severe form of middle ear deafness, 
or of a middle-ear combined with an internal-ear 
deafness, or of a complete internal ear deafness. 

Treatment. — The routine treatment of a chronic , 
middle ear suppuration, like all routine treatment, must 
necessarily in many cases be wrong, whether it is 
confined to constant syringing or to the ultra-surgical 
procedure of performing the complete mastoid operation 
whenever otorrhoea has existed for a few months. 
Between these extremes much can he done. 

In suppurative disease of the middle ear there is not 
only impairment of the hearing power, but also danger 
to life itself, and although the primary object of treat- 
ment is to cure the patient of the disease, yet at the same 
time efforts should be made to preserve and, if possible, 
to restore the hearing power. 

The principles of treatment consist in endeavouring 
to obtain free drainage of the purulent secretion, in 




CHRONIC MIDDI^ EAR SUPPiniATION 165 

keeping the parta aseptic, and in removing any actual 
or predisposing cause of the disease, if possible by conser- 
vative means, but if not, then eventually by operation. 
As in all cases of middle ear disease a thorough examina- 
tion of the nose and poat-nasai space must be made and, 
if necessary, any pathological condition must be treated 
(sec Chapter XV). Although in many cases the continu- 

j ance of a chronic middle ear suppuration is duo to disease 

.of the mastoid process, treatment of this condition will 

' be considered later when discussing the various affections 

of the mastoid process. Treatment will here be limited 

to disease of the tympanic cavity itself. It may be 

divided into conservative and operative. 

The conservative measures consist in syringing, the 

I puffing in of powders, the instillation of drops, and the 

^ use of cauterizing agents. 

Syringirtg should not be employed as a matter of 
routine, but usually in combination witli other methods. 
The lotion with which the ear is syringed should be at 

l_ a temperature of 100° Fah. Forcible syringing may 
ae giddiness or even symptoms of collapse. After 

[■^ringing it is very important to thoroughly dry the 



Powders must only be used if the perforation is 
llosge, and if there is no stenosis of the external meatus. 
[ Only a small quantity of the finely divided powder 
[ should be puffed in by means of an insufflator, other- 
l wise there is danger of obstructing the outflow of the 
I discharge. Patients should be specially warned not to 
ffill up their ears with powders. 

Inalillation of drops consists in the pouring in of a 
)w drops of concentrated solutions of aseptic or astrin- 
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gent fluids into the ear after it has been carefully 
cleansed and driod. 

Cauterizing agents are used for the purpose of des- 
troying granulations or polypi. The actual galvano- 
cautery may be used, or a small head of chromic add 
or silver nitrate fused on to a probe, or a tiny mop of 
cotton wool. soaked with a saturated solution of tri- 
chloracetic acid. The car is first cleansed and dried, 
and rendered insensitive by the apphcation of a few 
drops of a 10 per cent, cocaine solution, and again 
carefully dried before the cauterizing agent is applied. 
Care must be taken to only touch the affected part, 
and not the surrounding tissues. Trichloracetic acid 
is safer than chromic acid in that its action is more 
limited, but chromic acid ia more powerful. After 
cauterizing, the ear should be lightly plugged with a 
strip of gauze. 

Operative treatment consists in curetting away 
granulations, renioval of polypi by the snare, and, in 
cases of attic suppuration, of removal of part of the 
membrane with the malleus and incus, with perhaps, also, 
the outer wall of the attic. 

The treatment of the ear varies according to the 
condition found. 

1. The perforation is large. — -In such cases there is 
often a history of attacks of a rauco-purulent discbarge 
from the ear, the result of bathing or a cold in the head. 
Provided there is no sign of bone disease and the mucous 
membrane alone appears affected, the probable cause 
for delay in heahng is repeated infection of the ear 
from without, either througli the external meatus or 
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t from the iiaso -pharynx through the EuHtocliiau tube. 
I The ear is thoroughly cleansed by filling up the 
I extemol meatus with aome warm hydrogen peroxide 
L (vola. 10) and leaving it in for at least fifteen minutes, 
I and then gently syringing with a mild lotion such as 
y a solution of boric acid or potassium permanganate, 
[ or a 1 per cent, solution of lyaol or creoUn. If 
the discharge is ofFensifo, a solution of biniodidu of 
y mercury, 1 in 3,000 may be used. The ear is then 
carefully dried. If all the moisture cannot be removed 
I by simply mopping out with pledgets of wool, this can 
I usually he effected by gentle inflation of the ear, as a, 
i result of which the secretion will be expelled into the 
I external meatus ; or it may be sucked out by means 
I of Siegle's speculum. If there is very little secretion, 
I after drying the ear, some finely divided horacic powder 
is puffed in by means of an insutflator, and the audi- 
tory canal afterwards lightly plugged with a strip 
I of gauze. The treatment should be repeated as soon 
I aa the gauze becomes saturated witlk secretion ; if 
I necessary, twice daily. In some cases, however, boracic 
' acid is not well tolerated and tends to cause irritation. 
In order to remove the crusts or inspissated purulent 
accretion, it may be necessary at first to give daily 
an ear-bath of hydrogen peroxide. Those eases do 
best when strict asepsis is employed, and especially 
when the surgeon himself can personally change the 
dressings. If the treatment has to be carried out at 
the patient's home, it is wiser to employ the dry method 
» of treatment ; that is, on removing the gauze the ear 
I ahould be merely mopped out with pledgets of wool, 
1 dried, and a little powder puffed in ; tlua sliould be 
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repeated once or twice daily. Very often this simple 
treatment will cure a middle ear suppuration if its- 
continuance has been due to neglect. 

If the seeretion does not rapidly diminish, a few drops 
of rectified spirits, containing 10 grains of boric acid to 
the ounce, may be instilled into tlie meatus after the ear 
haa been cleansed and dried (if the spirit-dropa give 
rise to pain, thoy may be dilated with equal parta of 
water). After leaving the drops in for a few minutes, 
the excess of fluid is mopped out of the ear, and a 
gauze drain inserted. This should be repeated twice or 
throe times a day. More astringent solutions may be pre-, 
scribed, such as rectified spirits containing 2 to S grains 
of salicylic acid to the ounce ; solutions of silver nitrate 
1-3 per cent. ; argyrol 10 per cent. ; or alumnol 5 
per cent. Solutions of silver nitrate or salicylic acid 
may be used up to a strength of 10 per cent., but then 
only by the surgeon himseK. Before using tliese strong 
solutions, the mucous membrane should be rendered 
anaesthetic by the previous instillation of a few drops 
of a solution of cocaine : the ear is then dried. A tiny 
fragment of wool, held by a pair of forceps, is dipped 
into the solution, which is lightly painted over the 
surface of the inner wall of the tympanic cavity. This 
treatment should not bo repeated more frequently 
than once a week, the ear being meanwhile protected 
with gauze which should be changed when it hecomeB 
moist. 

In some cases, in spite of tlie above treatment, 
healing is delayed from inspissated pus collecting in 
the floor of the tympanic cavity. If the perforation 
is large and situated in ttio lower halt of the membrane, 
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results are sometimes obtained by inflation and 
rwards sucking out the secretion by means of 
iSiegle'a speculum, or by actually washing out the 
tympanic cavity vi& tlic Eustachian tube. The 
eatheter is passed in the ordinary way and tlie ear 
inflated to show that the catheter is in the correct 
position. The head is tilted over towards tiie aHect«d 
side and then by means of a amall syringe, whoso point 
accurately fits the wider extremity of tiic catheter, 
some warm boracic lotion ia syringed through the 
Eustachian tube into the tympanic cavity, wlience 
it flows out of the external meatus. Air is then 
inflated through the catheter, the tympanic cavity 
thoroughly dried by small mops of wool, and some 
boracic powder puffed in, and a gauze strip inserted. 

In other cases the chief reason for delay in healing 
is due to the continuance of a post-naaal catarrh, causing 
repeated infection of the tympanic cavity through the 
Eustachian tube. If the discharge ceases, the inner 
wall of the tympanic cavity may again become normal 
rand the hearing fairly good. The patient should bo 
led of the liability to recurrence of middle ear sup- 
puration from outside infection or irritation. On this 
account he should keep the ear protected for a 
considerable time with a small piece of wool and should 
avoid water getting into the ear. Bathing must be 

'bidden. 

// the perforation is small delay in healing is 
usually due to insufficient drainage. This is especially 
so if the perforation be situated in the upper quadrants. 
In these cases there may be recurrent attacks of liead- 
ache and earache from retention of the secretion. 
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After cleansing the e-ar in tho ordinary way an attem] 
ahould be niado to auck out tlie secretion by means of 
Siegle's speculum. When tiiis method fails, the perfora- 
tion should be artificially increased in a downward 
direction by means of a paracentesis knife or, better 
still, a sniall piece should be piinciied out by means 
of tiny punch forceps. Gentle politzerization followed 
by suction with Siegle'a apeculum will assist the removal 
of tlie secretion. 

Recovery may sometimes be hastened by the instill»<. 
tion of astringent and aseptic drops consisting of zino 
sulpliate grains 4, alcohol and hydrogen peroxide oE 
each half an ounce. In order tliat these drops may 
penetrate into the tympanic cavity through the smaQ 
perforation, the patient should recline with the afifected 
ear upperniost and, after pouring the drops into tho 
external meatus, the tragus should be pressed inwards 
several times in rapid succession by means of the : 
or wlulst the head ia held in this position the ear may 
be gently inflated by Politzer'a method. 

Granulations. — The presence of small granulations 
is often due to neglect of treatment and from the 
being in a septic condition. For this reason treatment 
should be begun by syringing out and drying the ear 
and afterwards inatilhng a few drops of 1 in 2,000 solutioit 
of biniodide of mercury in alcohol. After a few days, 
instillations of the more astringent drops may be pre- 

ibed. Single granulations are more effectively treated 

by touching them, under a local anaestiietic of cocaine 

, with a tiny piece of chromic acid fused on te' 

a probe, with a saturated solution of trichloracetic add. 

or with the galvano-cautery. After using cauterizing 
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PiBgeata, there may be a certain amount of inflammatory 
kction. To prevent after pain, and at the same time 
J keep the ear dry, some orthoform powder may be 
iBufflated. The after treatment consists in the frequent 
instillation of spirit drops. Cauterizing should not bo 
repeated more frequently than once a week. When the 
granulations are large they can sometimes be picked off 
with tiny punch forceps (Plat« V) or snared off, their 
base being afterwards cauterized, or if they are multiple 
and limited to tlie inner wall or floor of the antero- 

I inferior portion of the tympanic cavity they may be 
lemoved by means of a curette. (Plate XIII.) Those 
slight operations can generally bo done under a 
local anaesthetic of cocaine or eucainc. If the 
patient is nervous, a general anaesthetic may be 
necessary. Curetting the ear should never be done m a 
haphazard manver, but always with the assistance of a 
tpecvlum and refiecl&d light. In order to avoid haemor- 
rhage, the cocaine or eucaine may be dissolved in a 
1 in 2,000 solution of adrenalin. 
Recently Dr. Neumann of Vienna has been using a 
modification of Schleich'a solution for the purpose of 
rendering the external meatus and tympanic cavity 
anaesthetic. This method consists in injecting under 
the periosteum a mixture of a 1 per cent, warm cocaine 
solution containing 5 drops of a 1 in a 1,000 adrenabn 
chloride solution to each cubic centimetre of cocaine 
solution. 

Techrtique of tfie avhculaneoua injection.- — The auricle 

ind external meatus are surgically cleansed. A 

3 sized speculum ia inserted into the external 

satuB and prcBaed inwards until the formation of a 
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wliitiali wrinkle of akin indicates the terminabion 
the cartilaginous portion ; the needle of the syringe (see 
Plate XI} is niade to pierce the fold of skin at this point 
and a few drops of the solution are injected. The needle 
is now pressed in further and more fluid injected. The 
chief difficulty of the injection is to prevent puncture 
of tlio lining of the canal which ia so closely adherent 
to tlie bone. If the injection has been successful a white 
bulging of the superior wall of the meatus will be seen. 
In addition to this injection the external meatus and 
tympanic cavity may he plugged with a tampon soaked 
in a strong solution of cocaine and adrenalin chloride. 
Anaesthesia will not occur for 15 or more minutes and 
should last for half an hour. Sometimes the anaesthesia 
produced is excellent ; at other times the pain of Injec- 
tion is so great that the patient refuses to permit its 
continuance. 

Polypi. — They should be removed. The ear 
cleansed and dried. The operation is performed either 
under a local anaesthetic or a general anaesthetic 
of gas and oxygen, Tho latter is preferable, especially if 
the polypus is large and completely fills the external 
meatus, as in these cases it is difficult for local anaes- 
thetics to act effectively. The polypus is removed 
by means of a Wilde's snaro (Plate XI) fitted with 
fine mallcahle copper wire. The wire loop is passed over 
the polypus and the snare is then pushed along the 
;erior upper border of the meatus until it almost 
reaches the tympanic membrane. The loop is then 
tightened until the snaro is felt to firmly grip the neck .^ 
of the polypus, wliieh is then removed by means of gentle 
tractioii. If tlie polypus in small and the perforation 
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large, its attacliiuent to the inner or upper surface 
of the tympanic cavity may be seen and the snare can be 
then accurately passed round its pedicle and the po'ypuH 
completely removed. When, however, the polypua 
completely fiUa up the external meatus, ita complete 
removal is often difficult. After removal of the growth, 
there may be haemorrhage, which soon ceases. The ear 
is then syringed out with a mild antiseptic lotion and a 
drain of gauze inserted. For the week or 10 days 
succeeding the operation, treatment should consist in 
frequent instillation of spirit drops, only syringing out 
the ear for the purpose of cleansing. The ear is again 
examined and any remains of polypoid growth can be 
removed by means of the snare or curette or its base may 
be touched with some cauterizing agent. 

Tlie Prognosis should be guarded, as it is often impos- 
sible to say how extensive is the disease within the 
tympanic cavity until the polypus itself has been removed. 
Other polypi and granulations may then be seen to come 
from the attic or region of the antrum, or the probe 
may show the presence of extensive bone disease. The 
polypw^ should itot be. removed without first explaining to 
the patient that it is merely a symptom of disease, and 
that sometimes as a resvll of it^ removal more urgent 
symptoms of mastoid disease may occur, necessitating 
further operation. Owing to this possibility the patient, 
after removal of a large polypus, should not be permitted 
to go beyond call of his medical attendant. When the 
^^fcbolypus is very large it is sometimes impossible to say 
^^Hrom what point of the tympanic cavity it originates. 
^^HSases are known where, as the result of removal of the 
^^nolypus, deatli 1ms occurred within two or three days 
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from moningitiH. In these cases, however, tlic polypus 
has not been removed in a careful manner but either 
by forcibly extracting it with a pair of forceps or by 
blindly curetting the ear. 

Attic suppuration tends to resist treatment 
owing to thesmallnessof theperforationand thedifl5culty 
of obtaining proper drainage. Very often crusts fill 
the opening and periodically give rise to symptoms of 
retention of tlie discharge. After removal of the cruBta 
the cavity should be washed out by means of a special 
syringe known as Hartmann's cannula wluch conaistB of 
a fine silver tube with its tip bent at right angles to the 
shaft {see Plate XIII). To this cannula is attached some 
india-rubber tubing, the other end of which is fitted to 
a glass reservoir which may be filled with a warm solution 
of boracic acid, potassium permanganate, lysol or creolin. 
The reservoir should be hold two or tiiree feet above 
the level of the patient's head. As the insertion of the 
cannula into the attic perforation is often painful, the 
ear may first be rendered insensitive by using a 6 per 
cent, cocaine solution. If tlie patient is nervous the head 
should be supported by an assistant. Tlie tip of the 
cannula isinsertedtlu-ough the perforation and the cavity 
is waslied out by the lotion which is allowed to flow for 
a minute or two. Often no actual pus comes away, 
but rather tiny clumps of epithelial debris. If syringing 
with a mild lotion does not bring about a cure, after 
thoroughly drying the attic by means of tiny pledgets 
of wool inserted into the perforation, a few drops of recti- 
fied spirits, or a 2-3 percent, solution of silver nitrate may 
occasionally be injected into the cavity. If this treat- 
ment ia unsuccessful, as much as po.'saible of Shrapnell's 
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QLembrane may be cut away by e, tiny knifo, undor a local 
anaesthetic, the attic cavity being afterwards gently 
ouittted. If graimlations are present tliey should 
be removed. If the disease is limited to tho neck of the 
malleus, the prognosis is often good. If there is more 
extensive disease of the osflicles or walls of the attic, 
or of cholesteatomatoufl formation, as a rule healing 
does not take place and operative measures become 
necessary. 

The operation of ossiculectomy (removal of the 
malleus and incus) was first proposed by Schwartze in 
1873. In cases of attic suppuration, in addition to 
removal of the malleus and incus, the outer wall of the 
attic is sometimes also removed. 

Indications for the operation are : — (1) Clironic 
euppuration of the tympanic cavity with disease of 
the malleus or incus, provided ordinary conservative 
measurers have failed to cure, and there are no signs of 
mastoid disease. 

(2) Cbronic attic suppuration which conservative 
measures have failed to cure, and where inaddition there 
is marked deafness. 

(3) In a certain number of cases although all the 
signs and symptoms are present warranting the complete 
mastoid operation, the patient may refuse such radical 
treatment. In these cases ossiculectomy and removal 
of the outer wall of the attic with as complete curett- 
ing as possible of the attic and antrum may be advised. 
Although this may not cure the suppurative proceaa, 
by allowing free drainage it will diminish the risk of 
future intracranial trouble. In a certain number of 

ses ossiculectomy has surprisingly good results. 
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(4) In cases of marked middle ear deafness in which, as 
the result of post- suppurative adhesions, the 
bound down to the inner wall of the tympanic cavity and 
there is reason to hope that by removal of the remains 
of the tympanic membrane with the malleua and incus 
improvement in he-aring may be obtained. The chances 
of success or failure of this operation should always 
be explained to the patient and the operation should 
only bo recommended as a last resource when there ia 
marked deafness of both ears. 

In most cases if the hearing ia good and there are 
no symptoms of headache, neuralgia or earache, 
the patient prefers to continue conservative treat- - 
ment until more urgent symptoms occur, but the 
surgeon should bo careful to explain the risks of future 
complications. Many of these cases continue to the end 
without any urgent eymptoma ever occurring, but so- 
long as an attic suppuration continues it is impossible 
to foretell what may happen. 

ThtB operation is conlra-indicafed, although unfor- 
tunately sometimes advised, as a means of improving 
hearing in casta of chronic middle ear catarrh or 
otosclerosis. 

Technique of ike operation. — When possible this 
should be performed under a general anaesthetio. 
The auricle and auditory canal are thoroughly cleanfied- 
and dried, and the meatus is filled with a sterilized 
solution of I in 2,000 adrenahn chloride in order to 
diminish haemorrhage. This takes effect whilst the 
patient is being anaesthetized. The side of the head ia 
covered with a sterihzed towel or piece of hnt in which an 
opening for the ear has been made. The speculi 
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,ould be as large as possible. A good light is necessary. 
The tympanic membrane ia incised round the handle 
of the mftlleos by means of a small paracentesis knife, 
care being taken to cut through the anterior and 
irior folds. The tendon of the tensor tympani 
LQScle is cut through by passing a Schwartzo's 
lotomy knife high up between the malleus and incus 
and turning it forwards and downwards behind the 
neck of the malleus between it and the inner wall of the 
tympanic cavity, (PlateXIV.) Wilde's snare (Plate XI) 
is now introduced and the loop of the snare is passed 
tiound the handle of tlie malleus and pushed upwards 
' to its neck ; the loop is tightened so as to grip the 
malleus, which is in this way removed by the snare. 
Another method is to pass a small sharp ring knife a- 
round the malleus and direct it upwards until it cuts 
through the tendon of the tensor tympani, the 
malloos being then extracted by gentle traction. 
Extraction is sometimes easy, sometimes difficult, 
inding on the size of the auditory canal and 
firmness with which the malleus is adherent 
r wall of the tympanic cavity. When 
granulations are present they should first be removed 
by gentle curetting, all haemorrhage leing afterwards 
arrested by firmly plugging the auditory canal for a 
few minutes with gauze soaked in adrenalin solution. 

The incus is now removed by Zeroni's incus hook, 
which consists of a steel eyelet with a backward curve 
situated at right angles to the extremity of the shaft 
of the instrument. The instrument is inserted into 
the attic, the eyelet pointing upwards, into the space 
.occupied by the head of the malleus : it is then 
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rotated backwards and downwards so that the eyelet 
passes over the hody of the incus and forcEs it out into 
the tympanic cavity. I personally prefer this instrument 
to Ludwig's or any other incus hook, as being absolutely 
certain in its action ; and owing to its shape it is almost 
impossible to injure the facial nerve. After removal 
of the incus, if the size of the auditory canal permits it, 
the outer wall of the attic may be removed either by 
punch forceps or a tiny burr. Any granulations in the 
attic or region of the antrum are removed hy means 
of a curette. The ear is afterwards syringed out and 
dried, and a small drain of gauze inserted. 

AfUr treatment. — As a rule there is not much pain 
and the gauze only requires to be changed every second 
day. Tlie ear is only to be syringed if there is much 
secretion. The instillation of spirit drops containing 10 
grains of boric acid to the ounce, three times a day, 
is the best form of treatment. If the operation hoff 
been successful the discharge rapidly diminishes and very 
oft«n the ear becomes completely diy within a moni 
after the operation has been performed. In some 
there may be a temporary inflammation of tlie auditory- 
canal the result of the operative manipulation. This 
may cause considerable pain within the ear and also 
of the auricle ; it can usually he relieved by the instilla- 
tion of some drops of a 10 per cent, solution of carbolic 
acid in glycerine, and hy applying moist compresses 
of cold boracic or evaporating lead lotion to the 
affected side of the head. 

Mishaps. — The chief danger is injury to the facial] 
nerve by means of tlie incus hook or from the violenf 
curetting of the inner wall of tlic car. During the oper^^ 
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tion the anaostlietist Bhoiild carefully watcli Hip face 
to see if any twitching takes place. Meningitis lioa boen 
known to occur as the result of septic infection tlirough 
injury to the inner wall of the middle ear. This, 
however, is fortunately a very rare calamity. 

In the great majority of cases the result of the operation 
is moat satisfactory. If tliero is a continuation of the 
suppuration, or the recurrence of granulations or polypi 
in the upper jHisterior quadrant it means that the 
mastoid region is also affect«I, and the question will 
then arise as to whether the complete post-aural 
operation should be performed or not. 

Prognosis of chronic middle ear suppuration. — 

Over fifty years ago Wilde said with regard to middle 

suppuration, that it was impoaaible to say how, 

Vhen. or where it might end, and the truth of this saying 

still remains. 

Until a middle ear suppuration has been cured, a 

k definite prognoais with regard to recovery without 
operative treatment cannot be given ; neither can be 
fbretold what complicationa may arise in the ooursn 
^ the disease. 
' The prognosifl is favourable if the patient is healthy, 
U the e^use of the suppurative process is one that 
can be removed, and if there are no signs of caries of 
the bony walls. Suppuration may eeasp, but if the 
perforation remains relapses are not uncommon. 
OeBsation of tiie discharge does not necessarily mean 
cure ; in many cases of chronic disease of the 
Atic the formation of crusts or cholesteatoma may 
itinue unnoticed until the sudden occurrence of an 
!Ute inflammation of tlie mastoid process or of some 
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intracranial complication. If the perforation is large^ 
and accompanied only by a slight mucoid secretion 
with free drainage, there is very little risk of any serious 
complication ever occurring, especially in old people in 
whom the condition may have existed for years. Prog- 
nosis is unfavourable if the suppuration is the result 
of a specific fever or tuberculosis, it the patient is in 
bad health, or if there is choleateatomatous formation 
or evidence of bone disease. 

Results of chronic middle ear suppuration. — (I) Cure 
with healing ot the perforation by scar tissue and 
recovery of normal hearing. 

(2) Cessation of the discharge, the perforation 
remaining ; this is known as a dry jierforation. 

(3) Cessation of the discharge with the formation of 
post-suppurative adhesions binding down the ossicle 
and membrane partially or completely to the inner 
wall of the tjrmpanic cavity. 

(4) Cessation of the discharge after extensive destruoi 
tion of the bony walls with or without exfoliation of 
the ossicles (usually the result of specific fever) in wliich 
the attic and entrance to the antrum may be exposed 
to view. 

(6) Formation of cholesteatoma. 

(6) Caries or necrosis of the walls of the tympanii 
cavity and involvement of the mastoid process. 

(7) Intracranial complications. 
Treatment of post-suppurative changes. — ^(1) A drjf 

perforation. Even although the discharge has ceased, 
the presence of a perforation invites relapses from 
infection from without. The chief cause for the non- 
healing of the perforation is an ingrowing 
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outer epithelial layer from its edge. Attempts have 
been made to induee healing by touching the edge of 
the perforation with the galvano-caut«ry or triclUor- 
acetic acid, but this is usually only sucoeesful in the 
caae of a Btnall perforation. The procedure also involves 
a slight risk of again setting up a middle ear suppuration. 

(2) Post-suppurative adhesions. — If the adhesions 
are not extensive and there is movement of the dnuu, 
especially in the region over the stapes and the fenestra 
ovalis, considerable improvement may be obtained 
by catheterization combined with pneumatic massage. 
Li these cases more permanent improvement can some- 
times be gained by cutting through the adhesions by 
means of intra-tj'mpanic incisions or by the removal of 
the remains of the membrane with the malleus and incus. 
The after results of intra -tympanic incisions are usually 
not successful owing to the reformation of frc^h adhesions. 
Ossiculectomy is only justifiable if there ia marked 
deafness (ordinary conversation heard less than 10 feet 

' off), if the tuning fork test« show that there is no impair- 
ment of the internal ear, if tlie membrane is found to be 
movable over the region of the stapes, and if a temporary 
improvement is obtained after use of the catheter and 

' masseur. The risks of the o^jeration are : No improve- 
ment in hearing, or, if improvement ia obtained, a 
rrence of the deafness from re-formation of the 

' adhesions. Also there is a possibility of setting up a 

I further attack of middle ear suppuration. On the other 
hand, this operation may give surprisingly good results. 

(3) Bulging scars, and fiaccid membrane..— \n aomo 
1 cases as a result of over politzerizing or from repeated 

attempts to inflate the ear by Valsalva's method the 
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which may have become atropliic or partially 
replaced by scar tissue, tends to become flaccid and 
alternately bulge outwards or sink inwards on to the inner 
wall of the tympanic cavity according as the pressure 
within the tympanic cavity ie increased or diniimshed. 
This is especisJly so when the malleus has become 
adherent to the promontory. Attempts have been made 
to improve this condition by linear scarification of the 
membrane, or by trying to fix the membrane as it bulgee 
outwards with flexile collodion. These methods are 
rarely successful. 

Eemoval of the stapes has been suggested as a means 
of improving the hearing in cases of deafness due to 
middle ear suppuration. Up to the present the results 
of this operation do not suggest it being of any great 
value, if even justifiable. 

Artificial aids to tiearing consist in artificial ear- 
drums, ear-trumpets, and speaking tubes, and me- 
chanical appliances for increasing sound. TAsy are 
useless in internal ear affections, but are often of service 
in deafness due to disease of the conductive •portion. la 
chronic middle ear catarrh and in otosclerosis, or if 
the membrane ia adherent to the inner wall by scar 
tissue, an artificial drum is of no benefit. It is only 
of value in old cases of middle ear suppuration where 
there is a non-adlierent perforation, and in which tJia 
stapes is still freely movable in the fenestra ovalis. The 
best artificial drum is a cone of cotton wool moistened 
with a drop of stcrifizcd glycerine, which is inserted by 
a pair of forceps into the auditory canal until it reaches 
the drum sui-face. If the perforation is very large, 
the plug is inserted until it comes into contact with 
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L'ttie inner wall of tlie tympanic cavity. In most caaea 

ftiihe patients discover for themselves the best method of 

[introducing these plugs, and after a little practice gonor- 

F.aUy manage to do so with great skill. An artificial 

I ear-drum should only be used after the secretion hoe 

I almost ceased ; the irritation caused by the plug may 

W set up further suppurative trouble. At first the plug 

f'should only be worn for a very short time, and the 

I period for which it can be left in the ear will have to be 

determined, according to its irritating e fleet. If, 

however, discharge is set up, the ear is best treated by 

frequently instilling a few drops of rectified spirits 

containing some boracic acid {gr. x. to Ji). In some 

, cases the artificial drums are so well borne that the 

I patient wears them for days and weeks without any 

f bad effect. This practice, however, should be dis- 

I oouraged. The drum should only be worn when it is a 

I matter of necessity for the patient to make the best 

I possible use of his hearing power. 

In ordering the patient an ear-trumpet, he should be 
I warned that the small Irumpels are valudess. 

A speaking tube should bo reserved for those who are 
I very deaf, as it is more powerful than the car-trumpet. 

■ ■Whether the persistent use of the ear-trumpet may lead 
lito the more rapid progress of the deafness, as is stated 
tby some, is very doubtful. There is no doubt that the 

B of the ear-trumpet or speaking tube in many cases 

■ makes hfe more pleasant, as it enables the patient to 
I take part in conversation from which he would otherwise 
[lie excluded. 

It is impossible to exaggerate the importance of 
f impressing on the general pubUc their extreme foolish- 
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neaa in buying and using artificial aids for hearing, or . 
artificial druma, without having first consulted their 
medical man. The object of the quacit who sells such 
instruments is to make money, and therefore the 
advertisement with which he puffs his wares Is skilfully 
worded so as to induce the ignorant to believe that 
the purchase of an artificial drum or mechanical ap- 
paratus will reheve or permanently cure every possible 
form of deafness. On the other hand, it does not follow 
because artificial ear-drums or other instruments are 
exploited by a quack that they will necessarily be use- 
less articles. In certain, conditions they may be of 
possible value. 




CHAPTER IX 

DISEASE OF THE MASTOID PROCESS 

ANATOMY. — The masioid antrum commimicatea with 
the tympanic cavity by means of a sniall opening, tho 
1 -aditus. At birth, it is almost of normal size forming 
with the attic a cavity about tlie size of a poa. 

It is enveloped, with the exueption of its inner and 
anterior surfaces, by the mastoid process which is 
developed after birth by the outgrowtli of cells from 
. the antrum into the bony tissue surrounding it. 

In the adult the antrum is somewhat deeply placed, 

being situated at a depth of a half to three-quarters of 

m inch from tho surface of the bone. 

Its roof is contuiuoua with that of tho attic, being 

tformod by tho tcgmen tympani ; anteriorly it is separ- 

\ ated from the external auditory meatus by a bridge 

Lof bone forming the posterior wall of the auditory canal, 

l.at the inmost point of wliioh is the aditus ; on its inner 

I'wall lie the semi-circular canals ; posteriorly is the 

' lateral sinus separated from the antrum by a layer of 

, mastoid cells. 

Between the semicircular canals and the lateral 
I Binus is a small area composed of a thin layer of bone 
L separating the antrum from the posterior fossa of the 
L iutracianial cavity. 
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The size of the antrum varies and in some cases iU 
floor may be at a considerable distance beneath the 
level of the adituB. 

The. mastoid process only approaches the adult typ^ 




Fto. 7. — To show the anatomy of the Middle Bar and Mastoid' 

Process. (Drawn from a preparation in author's collection.] 

I. Anterior wsU i>t extftDHl mcstns T. Tegnieu (ymtwul. 
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Uottpd lioee ahow outline o1 algiDoid groove ior lalcnl bIdiu. 

at the end of the third year. Moat of ita cells oon< 
verge towards the antrum, with which many directly^ 
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or indirectly communicate ; they are arranged into 
two cliief groups — one group extends vertically down- 
wards to the tip of the mastoid, the other hes behind 
the antrum, between it and the sigmoid portion of the 
lateral sinus. Its cells, however, may reach beyond 
the upper wall of the meatus even as far as tiie root of 
the zygoma or extend backwards and communicate 
with the cells of the occipital bone : they may also be 
found on the floor of the tympanic cavity between it 
and the jugular fossa, or envelop the orifice of the 
Eustachian tube, or spread inwards towards the apex 
of the petrous bone surrounding the labyrinth. 

The structure of the mastoid process varies, but three 
chief types are recognized (1) iht pneumatic, in which 
the cells are few and large, (2) (Ae dijdoic containing 
numerous small cells, and (3) the compact, in which 
the bone is extremely dense. The latter is probably 
always the result of osteosclerosis due to chronic in- 
flammation of the mastoid process. In many cases, 
mixed types are found. 

Surface anatomy — The posterior root of the zygoma 
marks the upper boundary of the antrum and mastoid 
process and the lowest limit of the middle fossa 
of the skull. Just behind the auditory meatus, at 
its upper posterior margin, is the spine of Henle, 
which forms the anterior margin of the supranieatal 
triangle. A point 10 millimetres (two-tliirds of an inch) 
behind the spine of HenI6 corresponds to the anterior 
border of the sigmoid sinus as it turns downwards 
towards the tip of the mastoid to end in the jugular 
fossa. Just behind the external meatus and beneath 
the zygomatic ridge is the body uf the mastoid. 
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whicli has a smooth suiiacB and is punctated by small I 
foramina, througli which tiny veasela paaa : this ia the ] 
usual spot for a tietula to occur in acute mastoid I 
disease. The auprameatal triangle is given as the ' 
superficial landmark corresponding to the antrum, but 
it is an uncertain one. (Fig. 10, p. 207). The antrum 
is situated at a slightly higher level than the tympanic 
inemhrane ; its floor roughly corresponds with the 
middle of the posterior wall of the meatus. I 

In an infant, the mastoid process is rudimentary, ■ 
the antrum is very superficial, and the tympano- 
mastoid fissure separating the tympanic bone from the 
anterior margin of the mastoid process, and the equamo- 
mastoid suture passing down across the outer wall of J 
the antrum, are still patent. 

It is almost impossible to foretell the structure oi I 
the mastoid process, the exact position of the antrum, I 
or the lateral sinus, or the lowest Umit of the middle 1 
fossa before actually opening the bone. Experience, J 
however, lias shown that in dolichocephalic ekulla j 
the mastoid process is often chiefly composed of lai^ge I 
cells, that the floor of the middle fossa does no£ J 
extend so low down, that the lateral sinus does noli I 
come so far forward, nor is it so superficial as 
cases of the brachycephafic type. In the latter there> i 
is a tendency for the mastoid process to consist of ] 
dense hone, for the middle fossa to overlap the outer I 
wall of the antrum, and for the lateral sinus to project J 
forwards, even to within two or three millimetreHj 
from the posterior border of the external meatus. 
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ACUTE INFLAMMATION OF THE MASTOID 
PROCESS 

etiology and Pathology. — Iiifiammation of the mastoid 
process ia practically always secondary to an acute 
middle ear inflammation or suppuration. Periostitis 
of the mastoid process may occur as the result of 
traumatieni or in rare occasions as the sequoia of furun- 
culosia of the posterior wall of the external meatus ; 
otherwise it is secondary to inflammation of the bone. 
Primary abscess of the mastoid is almost unknown, 
■except as a metastatic abscess in the course of pyaemia 
oc as the result of specific fevers. In almost every case 
B, history can be obtained of a recent inflammatory 
afifection of the middle ear, the symptoms of which 
may have passed away before the ma.stoid process 
shows any symptoms of disease. True primary osteitis 
or caries of the mastoid process may occur as the result 
of syphilis or tuberculosis. 

According to Politzer, in every case of acute middle car 
leuppuration, the mucous membrane lining the antrum 
and mastoid cells ia involved to the same degree as 
that of.tho tympanic cavity. In the majority of case^, if 
there is free drainage, the inflammation of the mucous 
membrane gradually subsides and again becomes 
restored to its normal condition. Ceteris paribus, acute 
inflammation of the mastoid is more hkely to occur 
when the anatomical conditions favour insuflScient 
drainage and the retention of the purulent secretion 
within the antrum and mastoid cells ; that is in cases 
where the aditus is small, tho antrum is large, and the 
mastoid process is of the pneumatic type. 
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When the infection ia very virulent, acute iiifiamDia*.9 
tion of the bone niay occur, in spite of free drainage ; asV 
a rule, however, it ia the result of retention of the I 
purulent secretion, which fills up the antrum and the^ 
adjoining mastoid cells. Normally the pus escajiea by 
the most direct route, which is through the aditua into 
the tympanic cavity. If, however, the drainage is 
insufficient, the underlying bone becomes involved 
in the inflammatory process and caries takes place 
along the path of least resistance, thus allowing an 
escape for tlie purulent contents. As the inflammatory 
process spreads to the surface of the bone, periostitis 
usually occurs. After perforation of the bone has 
taken place, an accumulation of the purulent secretion J 
between the bone and the periosteum gives rise to i 
abscess over the mastoid process. 

In some cases the bone disease seems limited to cells 
which do not appear to be in communication with the 
antrum, although the cells must have originally become 
aSected from the antral cavity. 

The palha by which the pwa escapes are — 1, Most frft<fl 
quently through the outer surface of the mastoid proceBOi^ 
(a) In infanta or young children this may occur without 
destruction of the bone, owing to the pus forcing ita 
way through the squamo-mastoid suture. In infanta, 
, the pus may make its exit along the posterior 
margin of the external auditory meatus between the 
periosteum and bone to the outer surface of the mastoid 
9 eases there may be no perforation of 
the tjTnpanic membrane, (h) In older children and 
adults, after the squamo-mastoid suture has become 
obliterated, the pua has to penetrate througli the bone i 
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['tissue itself. The fistula is usually situated in the body 
i6f the mastoid process a littlo way behind tbo level of 
Oie external auditory canal. 

2. The pus may track downwards and break through 
bone at the inner surface of the tip of the mastoid 
procesH forming an abscess in the neck beneath the 
>fo,scia of the stemo-mastoid muscle. This only occurs 
when the tip of the mastoid process is composed of 
large cells. This is known as Bezold's mastoiditis, and 
IB usually found in adults. 

13. The pus may break through the tegmen tyrapimi 
above, or posteriorly into the sigmoid groove with the 
formation of an extradural abscess, which in the latter 
«ase will cover the outer wall of the sigmoid sinus. 
4. Oidy rarely does the pus track inwards with 
involvement of the labyrinth. (Figs. 13 and 14, pp. 241, 
242.) 

The symptoms vary according to the virulence of 
the infection, the resistance to the outflow of the pus, 
and the stage at which the patient comes under observ- 
ation. 

In a typical case there is a history of acute middle 
ear suppuration of some tliree or four weeks duration, 
during which period, in spitfl of profuse discharge, thera 
may have been a slight rise of temperature in the evening, 
some feeling of fullness and heaviness in the head on the 
affected side, accompanied by occasional twinges of pain 
over the mastoid region, which is usually tender on 
pressure. The auricle is noticed t^ project slightly from 
the head and a swelling to appear above and behind it. 
As a rule the patient looks ill and tired, partly from 
lack of sleep, and from the gnawing and neuralgic pains 
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1- There ^^1 



the bead, and pvtl; fram septic alKorptioiL 
ofKB IxMB of appetite and a gciKnl ieeting of malase,^ 



O pcMi oBaDy acnht inflammation ot the mastoid 
ocenre within a few days after the <Miaet of 
nidiSe ear sapporatioti. In such cafes the ^Tnptoms, 
owil^ to tlie inteo^ity of the iafianuuatmy pmcesB, 
may be severe. There may be intense earache and h^b 
fever ; and in children there may be vomiting, con- 
vukions, or symptoms of cerebral irritation. On the 
other hand, if the involvement of the bone ia a gradoal 
process, the cone tit ational symptoms may be entirely 
absent, and the first sign of the disease may be a swelling 
behind the ear. This is more nsuai in cases where the 
mastoid process is of the pneumatic type. 

Pyrexia is a varying Bymptom. It is osually present 
and may bo marked during the first few days, but aft^ 
the pus has escaped either into the tympanic cavity 
or by forcing its way through the bone the ttmperaturo 
again becomes normal. The conlinvanre of jn/rexia 
is a grave, sign, and is one of the moslvrgent indicationa 
for operalive Irealment. A normal temperature does 
not negative disease of the mastoid process and is not 
uncommon when there is free exit of the purulent dis- 
charge. Thus it often happens that in eases in which a 
maHtoid abflccss has already formed, tlio temperature 
is normal and there are no constitutional symptoms, 
wliorottB if the mastoid process is sclorosed and the 
resistance to the escape of the purulent contents is 
groat, although there may be no external signs of 
disease, tho fever remains high and the pain severe. 

Objective signs.— As a rule, tho otorrlioca is pro- 
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fiLse, but, sometimeH, as a result of retfintion of tho 
purulent disoliarge, the symptoms of iiiSamiuatioii of the 
mastoid process are noticed oniy to occur after the 
otiorrlioua has ceased. 

In rare cases there is no otorrlioea, owing to the 
membrane not having perforated ; this is more fre- 
quently seen in young children, or in adults as the 
result of influenza. On examination, the walls of tlio 
meatuii may be so swoUen as to prevent a view of 
the deeper parts. 

If there is involvement of the cells of the anterior 
wall of the antrum and mastoid process, Ifie upper 
posterior j.arl of the auditory canal may b-ulge doum- 
wards so that the bony meatus has a slit-like appear- 
ance ; tbix condition is almost pathognomonic of acute 
mastoid disease. A view of the tympanic membrane 
shows the same changes as in acute middle ear suppura- 
tion but the perforation is often small and situated at the 
apes of a nipple-shaped protuberance in tlie upper pos- 
terior part of the membrane. 

Owing to the anatomical fact that the antrum 
and body of tbe mastoid process are situated above 
and behind the auricle, any inflammatory tliickcning 
of the periosteum or soft tissues, or the for- 
mation of a sub- periosteal abscess in this position, 
will cause the auricle to project away from the bead in 
a downward and forward direction. This displactment 
of ike auride ia characteristic of injlamrnation of the 
mastoid process. Tho change in position of the auricle 
is best observed by standing behind the patient and 
comparing the auricles and mastoid regions on both 
Very sHght changes may be recognized by the 
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surgeon passing his fingers over both mastoid regior 
simultaneously, when a difference in their contour may'! 
be felt. On the affected side, owing to the thickened I 
periosteum, the mastoid process will be felt to be thicker'] 
to the touch and leasdefinitein outline than on the normal 3 
aide. If a collection of pus has already formed between J 
the periosteum and bone {the so-called mastoid abscess), 
it 13 situated close behind and above the auricle, so 
that it obliterates the retro- auricular fold. On palpation 
it fluctuates over its central part and its edges are found 
to gently sliade off into the surrounding tissues. As ' 
a rule the abscess is limited to the post-aural region, fl 
but sometimes it is sufficiently large as to cause a swell- J 
ing over the parietal region, or to extend backward 1 
towards the occiput. With this there may be eon- | 
aiderable oedema of the surrounding skin. In childrea 1 
there is often enlargement of the cervical glands. 

If the bone is very thick and sclerosed, acute in- 
flammation of the ma.stoid process may be present J 
without there being any external signs. 

When a fistula has taken place through the inno^l 
surface of the mastoid process {Bezold's mastoiditis), the I 
pus escapes into the digastric fossa beneath the fascia, I 
of the sterno- mastoid muscle, giving rise to a 
situated abscess in the neck. Tliis is usuaUy . 
panied by an indefinite infiltration of the subcutaneous 
tissues involving the lower part of the mastoid process 
and forming a semi- fluctuating mass which cannot be i 
differentiated from its lower part. If the abscess J 
approaches the surface, a red, brawny swelling may j 
extend from the mastoid region for a considerable j 
distance down tlie neck, and the head is i 
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%eld over to the affected aide in order to relieve ten- 
sion. 

Palpation with tM finger causes pain and tenderness 
over the vvaatoid -process, which is often extreme at a 
point situated a short distance behind the level of the 
external meatus ; there may also be pitting of the 
akin from oedema of the subcutaneous tissues, but, as a 
rule, the skin itseK is found to be freely movable over 
the deeper tissues. 

Diagnosis. — It is sometimes a matter of extreme diffi- 
culty to say whether the bone itself is affected or whether 
there is merely retention of pus within the antrum and 
adjoining mastoid cells (empyema of the antrum). This 
is ©specially the case if the otorrhooa has continued for 
over four weeks and is accompanied by occasional 
tendemesB over the mastoid procesB. In some of these 
oases, as a result of conservative treatment, healing 
takes place ; in others, after weeks perhaps, definite 
signs of diseaio of the mastoid process becomes apparent. 
Jn cases of doubt it is wiser to operate. 
Although inflammation of the mastoid process may 
Lexist without any external signs, yet, on the other hand, 
Uiere may be an apparent mastoid abscess without the 
B of ofcorrhoea. 
. Acute mastoiditis with no external signs.— 
Itl) Thia may occur in adults where there is extreme 
l^erosis of the mastoid process. There is usually 
idemess over tlie mastoid process on deep pressure or 
asion ; the constitutional symptoms, such as pyr- 
« and head pain, are severe. Thia condition, owing 
b the retention of pus, is far more serious and requires 
irgent treatment than those cases in which 
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a " mastoid absceas " haa already formed. (6) If tlie I 
anterior wall of t!ie antrum and mastoid have become 1 
involved, absorption of tbe bone may take place, allow- i 
ing escape of the pus into the auditory meatus. In 
fluch cases tbe otorrhoea is usually profuse and thQ 1 
meatus ia slit-like from bulging downwards of ita uppes.l 
posterior wall. 

2. Acute mastoiditis with external signs. — (I) Without 1 
Otfyfrhfiea — {a) The otorrhoea may have ceased owing to J 
obatruction of tlie outflow of 'pan from the aditus ; the 
tympanic cavity will show signs of a recent middle ear 
suppuration, (h) There may be a history of otorrhoea 
which has existed off and on for years. On exaniinatioa 
of the ear, the tympanic cavity may be found to bo 
blocked with granulations and polypi preventing the out- | 
flow of the discharge. This condition is really an acute 
exacerbation of a chronic inflammation of the mastoid-^ 
process which will be discussed later, (c) There may 
be no otorrhoea owing to there being no perforation (rf j 
the membrane. There is usually, however, a history of I 
a recent otitis media which is often confirmed on 'J 
inspecting the tympanic membrane. Diplococcal iu" \ 
fection and influenza seem especially prone to give riee | 
to acute mastoiditis after tbe acute middle ear inflam- , 
mation has subsided. These casca are sometimes , 
mistaken for, and called acute primary inflammation 
of the mastoid process. In some cases no pathological 
changes can be seen within the middle ear and there 
may be no deafness. The diagnosis has then to beJ 
made from the position of the mastoid abscess and hf, I 
the exclusion of any other cause producing it. Plate fl 
XV gives the portrait of such a case in which tberel 
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were no constitutional Bymptoms, no pyrexia, no doaf- 
nes8 and no apparent changes in the tympanic membrane 
yet, when I operated, the bono disease waa so extensive 
that the dura-ni&ter of the middle fossa and the lateral 
sinus lay exposed within the wound, {dj Primary 
tuberculous disease of the mastoid process may give 
rise to a mastoid abscess which is almost impossible 
to diagnose from the previous condition and is usually 
only discovered as the result of operation. 

(2) With Olorrlioea — (a) Furunculosis. The signs of 
and symptoms of acute mastoid disease and of furun- 
culosis of the external meatus have already been given 
but the differential diagnosis of these two conditions 
is so important that for the sake of convenience the 
main symptoms are again tabulated :^ 



ACUTB Mastoib Diheabe, 

Onset gradual, not beginning 

before the third weeJt after 

tha onset of the acute middle 

ear suppurution. 

Nu puiu un inastioatiOQ not 
niovoiUQnt of auricle, but 
tenderness on preaaure over 
the body of the mastoid. 

Auricle normal but projects 
downwards and outwards from 
the head. (Plate XVI,} 

There may bo pitting of the 
skin on press ure duo to in- 
llammation of the subcutan- 
eous tiHsuea over wliich the 
skin itself ia usually freely 
movable. 



FiTBUNcoLoaia. 
Ousot and course rapid ; 
eymptoma moat marked at the 
end of third day. 

Pain intense, increased on 
mastication and movement of 
auricle and on pressure witli 
finger in front and beluw 
tip of maatioid process. 

Auricle may bo swollen and 
congested, and may project 
slightly outwards. (Plate XVL) 

There may be pittuig of tlie 
akin on pressure owing to 
superficial oedema, which may 
extend over a large area above 
and beliind the ear. 
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The external meiitua is 
obatruuted by one or more 
locnlJHNl BwelliiigB which are 
extroiiioly tondor on probing. 

The diHcliarBB is Blight rind 
woniH to como Irom the apex 
of the /uriintlo. 

On onaiiiinntion with a, spec- 
ulum tho drum may be aeen 
to bo intact. 

If tho meutuB is not com- 
pletely obitnicted, the heimng 
may be normal. 



The meutus may be awoUon 
b^m general thickening of 

The discharge ia profuse and, 
on cleaning the ear, may be 
seen to pulsate. 

On examination with a 
Bpeculum a perForatioii will be 

There is usuoUy madrad 



In addition to tlieso main syinptoma, the general 
conHtitutional symptoms will aid diagnosis. If middle 
ear Muppu ration and furuncnlosia of the external 
meatus occur together, it is sometimes extremely 
difficult to tell whether there is mastoid disease or not. 
If, after two or three days' treatment, the diagnosis is 
not certain, it is wiser to operate than to delay too 
lung. 

{b) AbsccBf of Ihe post-aural lymphatic gland. — When 
there is no otorrhoea diagnosis is easy. If there ia 
otorrhoea, the position of the abscess which is situated 
further behind the auricle so that the auricle does not 
project, and also the absence of any signs or symptoinfl 
pointing to mastoid disease should assist the diagnosis. 
(c) Other conditions from wliich a diagnosis may have 
to be made nrc surcomalfi, li-pomaUi, gummaUi, or 
dermoid cy-tl/i. 

Treatment. — Conservative treatment can only be 
expected to arrest the progress of the uilianimation if 
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) case is seen before tlie bunc han actually becoiiio 
involved. If tliere are obviouis Bigns of involvement of 
^e bone, operative treatment is indieated. 

The patient aliould be kept in bed, the diet Hbould bo 
light, but if there in much fever it must be rostrictod to 
liquids ; calomel should bo given at night followed by 
a etnart saline purge in the morning. The firnt step is 
to make certain that there is free drainage of the puru- 
lent discharge. Tlie membrane, if not alrt-ady per- 
forated, should be freely incised, or, if the pi>rforati(m 
is small, enlarged to roUcve the pain and to afiflist the 
discharge. The ear should bo frequently syringed 
with a hot mild antiseptic lotion. To arrest the inflam- 
mation and Hubdue the pain cold coniprcHMes of ovajjo- 
rating lead lotion or Leiter's coils may be applied to 
the mastoid process, but it ia doubtful if this treatment 
can in any way arrest the progress of the diseaHc. In 
other cases, comfort is derived from the application 
of compresses of hot wool or of a small rubber bag 
containing hot water. Narcotics may be given to cause 
sleep, but care must bo taken that their sootliing 
effect docs not mask the symptoms of the disease. 

In some cases, even where there is marked oedema 
over the mastoid process accompanied by tenderness 
on pressure, the symptoms may disappear as the result 
of paracentesis if the membrane is not yet ruptured, or 
by enlarging the perforation if it is too small ; as a 
rule, this only occurs in children. When the symptoms 
of acute mastoid inflammation have subsided, tho 
after treatment is that already described for acute 
middle ear suppuration, but tho possiljility of future 
I inflammation of the mastoid process must not be ignored, 
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Operative treatment — Considerable advance has 
been made in recent years with regard to the method 
of operating on the maatoid process. 

lu acute liiflainmation of the mastoid, the object of 
the operation is to freely expose the antrum, in order 
to permit of tree drainage of the purulent contents 
and also to remove any diseased bone. Excepting 
when the infection has been very virulent, as in 
cases of diphtheria or scarlet fever, the inflammatory 
process at first remains Umitcd to the mucous membrane, 
the bone only becoming secondarily affected after some 
considerable period ; and even when the bone of the 
mastoid proceaa has become involved, the walls of the 
attic and the ossicles themselves appear to be more 
resistant and remain longer unaffected. For this reason 
operative treatment in these cases is limited to the 
mastoid process itself, and the greatest care is taken 
not to injure the tympanic cavity, so that after re- 
covery has taken place there may be complete restora- 
tion of hearing. This operation was first introduced 
by Schwartze in 1873, and is now geiierally known as 
" Schwartze'a opemlion." 

Wilde's incision. ^ — Years ago, before surgeons per- 
formed the mastoid operation, Wilde, in cases of acute 
nflammation or of an abscess of the mastoid process, 
ncised the tissues down to the bone by a post-aural 
incision. This, as an operative measure, is a thing of 
the past, excepting, perhaps, in tiny infants when it 
is possible, without any actual disease of the bone, for 
the pus to escape through the squamo -mastoid suture. 
or between the periosteum and bono along the posterior 
wall just behind the auditory meatus. In older childraU 
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pand adulte this operation is useless, as the abeccsH is 
due to bone dieeaae. In some ca«ee apparent healing 
may take place, but afterwards fiatolae or evidence of 
chronic mastoid disease almoet invariaWy occur. 

Indications for Schwartze's operation.—^!) If, in spite 
of £re« drainage (obtained, if necessary, by paracentesis), 
earache, pyrexia, and tenderness over the body of the 
mastoid process do not abate within three days after 
careful conservative treatment. 

(2) If there is an obvious abscess over the mastoid 
process. 

(3) If, in spite of free drainage, there arc symptoms 
of meningeal irritation. In children this may occur 
before perforation takes plac^. If the symptoms con- 
tinue for over 24 hours after free drainage has been 
established, the mastoid antrum should be opened. In 
adulta there must be no delay In opening the antrum, 
if the condition is influenzal in origin. 

(4) If there is 'profuse, otorrhoea lasting for over 
fourweeks with sagging downwards of the upper posterior 
wall of the external meatus. 

(5) If, in spite of no aymptems, there is no sign of 
cessation of the otorrhoea after eight weeks. If the 
posterior wall of the external meatus looks normal, the 
oontinuance of the otorrhoea in tliese cases is not usually 
due to bone disease of the mastoid process, but to tlie 
accumulation of pus in a large antral cavity, and tl»e 
object of the operation is to allow for free drainage 
and to prevent the occurrence of disease of the bone. 

(6) Although in cases of chronic otorrhoea the com- 
plete mastoid operation is usually the one indicated, 
yet if there are no symptoms of mastoid disease. 
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the coiitinuaQce of the otorrhoea may be due to a 
chronic empyema of the antrum. In such cases 
Schwartze's operation may suffice. This operation 
should onJy be done if there are no polypi nor granu- 
lations, nor any evidence of diseased bone, and also if 
there is no internal ear disease. The possibility of 
failure and of the complete operation having to be 
performed later should be explained to the patient. 

Terminations, if no operation is done. — (1) It is 
possible for recovery to take place from the purulent 
secretion draining into the tympanic cavity. 

(2) An abscess over the mastoid process may 
spontaneously burst through the skin, leaving 
behind a fistula which may persist or eventually heal. 
This is most frequently seen in children. 

(3) The case may end fatally from meningitis, extra- 
dural abscess, lateral sinus thrombosis or intracriuiia] i 



Technique of the operation.— The patient ia prepared 
in the ordinary manner. The head should be 
shaved for a space of two or three inches around the 
mastoid region, if possible, 24 hours before the operation. 
In women it is kindernot to shave the head in front of the 
ear as the hair takes so long to grow. The area of the 
operation and surrounding parts should be thoroughly 
washed with a soap solution and ether, and afterwards 
protected witli a compress of a 1 in 2,000 solution of 
biniodide of mercury, Tlie instrumente required are 
few in number; ascapel, some artery forceps, a malleable . 
silver probe, a seeker, a small curette or Volkmann's 
spoon, two or three gouges of varying size, a chisel, and , 
a mallet : they are steriUzed in the ordinary way. The 
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reteker consiats of a fine steel probe with a blunted point, 
which is bent at right angles to the sliaft. It is useful 
in examining for fistulae and openings in the bone, and 
in the complete mastoid operation ean be used instead 
of Stacke'a probe. (Plate XVUI.) 

Durii^ the operation the head is supported on some 




Operation. 



i Bubetance, such as a small partially filled sand-bag ; 

^sterilized towels cover the head, with the exception of 

[ibe area to be operated on. 

An assistant gently pulls the auricle forward whilst 

on is made down t-o the bone, beginning Just 

f»bove the upper insertion of the pinna and extending 

^.downwards about half an inch beliind the auricle in a 

S curved direction forwards towards the tip of the mastoid 
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process. If there is much infiltration and thickening 
of the soft tissues, the curvature of the incision may be 
increased in order to give sufficient room. If the 
abscess is very large and if, from the symptoms, much 
destruction of the bone is suspected, the incision may be 
made somewhat farther back, so that, if necessary, the 
lateral sinus can be exposed. With a periosteal 
elevator the soft tissues are rapidly reflected forwards 
and backwards, bringing into view the posterior upper 
margin of the bony meatus and Henle's spine in front, 
the zygomatic ridge above, and the fibres of tho sterno- 
mastoid arising from the tip of the mastoid process 
below : the bone should be laid bare for the space of an 
inch bcliind the auditory canal. 

Any bleeding points sliould be arrested ; the drier the 
wound is kept, the clearer the view and the easier the 
operation. The edges of tho wound must be kept 
apart by retractors held by an assistant. If an abscess 
is present, its Uning membrane should he cut away. 
The periosteum may be found to be very mucli thickened. 
The bone should be carefully examined for a fistula, 
which is usually situated over the body of the mastoid, 
close behind the external audikiry meatus ; it may, 
however, be situated further back or lower down near 
the tip of the mastoid process. A probe or the seel 
is used to explore the fistula, and to discover whither 
it leads, Sometimes, however, the fistula ends blindly, 
as if tho abscess cavity in the mastoid process were not 
connected with tho antrum. It has been previously 
mentioned that the approximate surface marking of the 
position of the antrum is the supranicatal triangle. 
This, however, is an uncertaiu guide. As the antrum 
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lies just above and behind the tympanic cavity, the 
direction in which the bone should be removed to reach 
it, ia parallel to that of the auditory canal, just beliind its 
upper posterior part. The area of bone to be removed 
is about balf-an-inch square, having as boundaries 
the zygomatic ridge above and Rente's spine in front. 




!!. Tip or inutdld procesH. with fibr 
Dotted 1[na below 6 repr 



lid muicle. 
eitemal aniUtor7 cuwl. 
itline Dt mnstrfd proeess. 



B bone should be removed by short decided taps on 

e gouge which should he held in contact with the bone 

i eloping direction. At first the bone ia removed in 

tdownward direction from the zygomatic ridge in order 
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to avoid injury to tho middle fossa, which may projeofc 
very low. Similarly, in z^moving the posterior portion, 
the gouge is directed weU forward to prevent injury of 
the lateral siuus, which niay be situated abnormally far 
forward. The bone is removed in such a manner that 
a funnel-shaped opening is made, having its apex directed 
inwards, upwards, and forwards towards the aditus. 
Anteriorly the bone is removed as close eis possible to 
the posterior wall of the auditory canal, which, how- 
ever, must not be injured. If a fistula exists, it should 
bo carefully probed to see if it leads into the antrum 
or not. If the bone is carious and granulations are 
present, they should be gently curetted away. The 
field of operation should be kept clear by an aaaiatant 
repeatedly mopping out the wound with small strips of 
sterilized gauze. If the fistula leads into the antrum, 
the opening in the bone is enlarged by means of the 
gouge and mallet until a. clear view of the antrum is 
obtained. On an opening being made into the antrum, 
pus is seen to exude, and the probe or the seeker can be 
felt to pass into a large cavity. By means of the seeker, 
itfl limits are made out and any over-hanging pieces of 
bone are removed. Tlie antrum can be recognized by 
its smooth surface which has a quite different appear- 
ance to the mastoid proper. After the antrum has been 
opened any granulations which are present muat be 
carefully curetted away. The woimd is kept dry and, 
under a good light, a careful search is made for the aditus 
through which a bent probe may be gently passed for 
the sake of confirmation. The aditus m recognized as 
a small hole at the anterior inner part of the antrum, 
on the floor of which may be seen a whitish rounded 
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^'eminence — the external semi -circular canal. The sur- 
rounding bone is now carefully examined ; care must 
be taken to remove all the carious bono and any cells 
communicating with the antrum. Any patclies of 

^carious bone or points from wliich pus or granulations 
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appear must be exposed, if necessary removing all the 
cells down to the tip of tlie mastoid process and exposing 
the lateral sinus or dura mater of the middle fossa. If 
there is disease of the posterior wall of the external 
meatus or of the cells extending along the root of the 
zygoma above tlio bony meatus, they also must be 
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removed. ll does not matter how vtuch bo tie- 
removed nor even if Ihe greater part of the poslerii 
upper Tvall of the bony meatus is removed, so long at 
the tympanic cavity itself is not injured, and the 
ridge of bone forming the ovter wall of the adilue is I 
intact. It is better to remove too much bone than 
leave any disease beliind. As a final step any roogh*] 
ness of the bone may be made smooth bj the use 
a burr which ia worked by an electric motor. 

Attention is now paid to the tympanic membrane; 
If the perforation is anoall, the membrane should be 
freely incised. The posterior wound is flushed out with 
a solution of 1 in 0,000 biniodide of mercury, and some 
of this fluid is syringed through the aditus so that 
flow3 out of the external meatus, in order to shovj 
that the drainage is free : in doing this, too mi 
force must not be used. In some cases, owing 
thicltening of the mucous membrane, it may 
impossible to at once obtain a free channel between 
the antrum and the external meatus. A small tube 
is now inserted down to the aditus and the cavity 
lightly packed with sterilized gauze. The upper and 
lower extremities of the wound may be sutured, but, 
a free opening must be left. After drying out tl 
auditory canal, a small strip of gauze is inserted] 
as a drain, and the ear is protected by a dressing ot^ 
sterilized gauze and wool, which ia kept in place by 
bandage. 

In canen of Bezold' 8 mastoiditis the tip of the mastoidj 
process should bo removed and the sinus leading through 
its inner surf ace into the digastric fossa should be foon^ 
and its edges thoroughly curetted. 
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P If there is » d<?«^p cervical absc^iss, a coxml^r o^H>iiiii|; 
should be luade in the neck and a tul»i> insi^rt^nl. 

The inisfakos to be avoided in performing tho mostikid 
operation are described on page 233. 

Opinions differ as to the amount of Iwne to bo ro- 
moved ; some consider a small opening into t)w antrum 
ia sufficient, bat I am strongly of the aitinion that it ia 
wiser to make a largo ojiening, and, if nocossary, to 
remove all the cells down to tho tip of tlm mastoid or 
even to expose the lateral sinus and dura matur. Tlin 
only disadvantage in removing a large area of bom^ iK 
that the healing may be somewhat Inngrr dclayrtl. but 
to be weighed against this are the great advaiitiigi's of 
making certain that all the diseased bone lias been 
removed and also that in future it is pructidally inipoHHi- 
ble for a recurrence of tlie disease to take place. If tlie 
a seems limited to some of tho cells in the mastoid 
j.itisadvisedbyaomeauthorities that they MlKiuld 
te merely curetted away and tlio antrum not opentid, / 
eonMder that Ike anlrum ahould nlways hr. oppwd, at 
the diief object of the operation is to allow of free drain' 
age from the antrum. Altliough in small children 
curetting away of the diseased bone with a Volkmann'B 
spoon may, in come cases, lead to cure, this procoduro 
cannot be considered a good surgical practice, as In 
many cases all tho diseased bono is not removed, 
aiid, in consequence, permanent healing will not takn 
place. 

After treatment— Ah a result of tho operation, the 
temperature becomes normal and tlie pain diwtppoam. 
If there is no abscess over the mantoid procewt, and if 
it is possible to remove all the dineoscd bone, the 
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dressing need not be changed uutil the third or fourth 
day provided tlie temperature remaius normal. If, 
however, tlie abecesa is large and there is much 
infiltration of the surrounding tissues, it is wiser to 
change tlio outer dresaings the next day and apply a 
light dressing of wet boracic lint which can be frequently 
changed. The superficial dresainga should always be 
changed as soon as tlieir outer layer becomes stained 
from the oozing through of blood or secretion. The 
pain of the dressing may be greatly diminished by 
gently soaking the gauze with some simple warm anti- 
septic lotion, the gauze being gradually withdrawn 
durir^ the act of syringing ; or, if the patient is very 
sensitive the gauze may first be soalced with 1 per 
cent, cocaine or eucaine solution. The cavity should 
be thoroughly cleansed with a 1 in 3,000 solution of 
biniodide of mercury, which may also be syringed 
through the aditua into the tympanic cavity. The 
wound cavity is then dried and repacked. It is 
usually sufficient to change the dressings every second 
day until about the end of the second week, when, 
from formation of granulation tissue, the discharge may 
become more free, requiring the dressing to be changed 
daQy. If tlie operation lias been successful and tile disease 
has been limited to the mastoid without involvement 
of the attic or ossicles, the discliarge from the ear itself 
usually ceases witMn two or three days. The antrum 
soon becomes separated from the tympanic cavity by 
granulation tissue. The tube may now be removed. 
The wound should always be carefully packed so that 
it heals from the bottom. As healing takes p)ace the 
wound becomes more shallow and the auricle, which 
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may at first project a little downwards and outwards 
gradually resumes its normal poBitioii. Healing of the 
wound takes place witliin four to eight weeks after the 
operation, depending on its size. The resulting scar 
and the slight depression behind the ear is often almost 
onnoticeable. Tlie hearing again becomes normal witliin 

: weeks of the operation, sometimes much earlier. 

The rfsnlls of Ike operation are good. Continuance 
lof the discharge from the ear is an unfavourable sign, 
as it is usually due to disease of the attie region. Non- 
heahng of the wound poBteriorly means tliat all the 
bone disease has not been removed. If a fistula per- 
sists, the wound must be opened up, the granulations 
curetted away, and any underlying bone disease removed. 
The oontinuance of the dischai^e from the meatus with 
a fistula behind tlie ear is an indication for the complete 
mastoid operation. 

Complications of acute mastoid disease. — (1) The 
most usual complication is an exlra-dural abscess. As 
this may give rise to no special symptoms, it is wiser, 
if the bone disease extends above towards the tegmen 
tympani or backwards towards the lateral sinus, to 
expose the dura mater and the lateral sinus rather than 
risk their being left surrounded by septic granulations 
or pus. 

(2) Meniiigilis is rare. It may occur within two or 
three days after the onset of the disease as the result 
of influenza. 

(3) Septic infection of the lateral sinus and intra- 
cranial abscess may occur, but are more usually seen 
as sequelae of chronic mastoid disease. 
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CHRONIC DISEASE OF THE MASTOID PROCESS 

As a result of tihronio middle ear suppuration elianges 
take place in tfio lining mucous membrane and under- 
lying bone of the antrum and mastoid cells. 

The pathological condition depends very largely on 
the anatomical structure of the mastoid process. In 
those of denser structure there is frequently a gradual 
process of osteoselorosis and ebumation of the bone so 
that the mastoid may become of almost ivory hardness, 
and the antrum dJminiahed in aize. On the other hand, 
if the mastoid is chiefly of the diploic or pneumatic type, 
gradual absorption of the bone may take place as the 
result of caries, the cavities in the bone becoming filled 
up with gramilations, inspissated pus, and epithelial 
d6bris. In other cases instead of caries there may be 
actual necrosis of portions of the bono. From the 
gradual absorption of the bone, fistulae may communi- 
cate anteriorly with the auditory canal through ita 
posterior wall, externally with tJio ekin over the region of 
the mastoid process or internally with the labyrinth, 
especially the external semicircular canal. The absorption 
of the bone is usually greatest in cases of cholest«ato- 
mata in which only ita lining membrane may eventually 
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separate the mastoid cavity from tlio dura- mater ij( 
the middle fossa above or the lateral siiiua boliiiid. 

Symptoms and course. — The tympanic cavity alwuys 
shows aigQs of chronici suppurative disease, such as 
granulations, polypi, fistulae, or clumps of epithelial 
debris protruding from the attic or mitral region. 

Chronic inllammatioD of the mastoid pi'ocestt may 
exist for years without giving rise to any serious symp- 
toms until, perhaps, there is an acute exacerbation of 
the disease accompanied by all the signs and symptoms 
of an acute mastoid inflammation or some intracranial 
complication. From time to time there may bti attacks 
of headache, a feehng of heaviness in tiie head, neuralgic 
pains, dizziness, tinnitus or an apparent bilious attai^k, 
which are the result of some temporary obstruction 
of the outflow of the discharge. These symptoms nmst 
be looked upon as danger signals, especially if acttum- 
panied by pyrexia. So long as fi'co drainage exists, 
the temperature remains normal. The recurrence of 
pyrexia may mean either that there is retention of pus 
within the mastoid process or it may bo a premonitory 
symptom of some intrat^ranial compUcation. It ia ottmn 
impossible to tell from examination of the ear to what 
extent the mastoid process is affected, especially in 
cholesteatomatous fonnation ; the mastoid when opened 
by operation often shows far greater destructive cihnngn 
than was anticipated. If, therefore, symptoms of ret«n- 
tion of pus occur and rehef cannot be obtained by 
conservative treatment, operative meamires become 
necessary', owing to tlie risk of septic infection extending 
to the intracranial cavity or lateral sinas. If tho 
mastoid is very sclerosed there may l>e no external 
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signs but moroly a continuous aching pain wliich i 
increased on deep percussion. Occasionally there is 
slight infiltration of tlie soft tissue.s over the mastoid 
process as the result of periostitis. An acute inflamma- 
tion of tlie mastoid occurring in a chronic condition 
is far more serious, and the symptoms are uaiiaUy more 
severe than in a primary acute mastoiditis, owing to 
the greater destruction of the bone and to its septic 
contents. 

Complications. — Apart from intracranial complica- 
t'ions, facial paralysis, symptoms of MeniSro's disease 
from involvement of the semicircular canals, or sup- 
puration of the internal ear may arise during the 
conrso of the disease. 

Diagnosis. — (1) If there are no a^ute symptoms 
noi' i>\lernal signs of disease, the diagnosis depends on 
the hist-ory of the chronic middle ear suppuration 
noconipanied by occasional symptoms of retention of 
puB, and by the presence of chronic suppurative changes 
iu the tympanic cavity, especially granulations, polypi 
or flatuW in its upper posterior part. 

(2) nratnilfttions protruding through a fistula in the 
poMtwrior wiUi of the auditory canal have to be diagnosed : 
(») t'fum a ^mple polypus springing from the tympanic 
cavity. The diagnosis can usually be made by means 
of ft probe. (6) From fttruiiclen. The probe has again 
U) Iw used, III furunculosis the swellings are situated 
in t ho ciirtilagiaoua or fibrous portion of the meatus ; 
thoy i*n> exceedingly painful on being touched with a 
prolMi and no bare bono can be felt. Granulations 
MpringiTig from a fistula are more deeply situated i 
the bony niiiivlUH, aiv not very painful on probing, ajid 
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wneath them can be folt carious bone, or the probe 
T be passed through the fistula into the antrum or 
mastoid. 

(3) An acute inflammatioa of the mastoid process 

I occurring in the chronic condition has to be diagnosed 

I from a primary acute mastoiditis or from furuneulosls 

I of the external meatus occurring in a chronic middle 

tar suppuration. 

This differential diagnosis is very important as on 
it depends subsequent treatment. 

(a) In an aciUe mastoiditis occurrinfj in a chronic 
condition. — In addition to the objective signs of pro- 
jection of the auricle from the head, infiltration of the 
. aoft tissues behind the mastoid process, pain and tender- 
jn pressure, there is also a history of a clironic 
[ otorrhoea and very oft«n the significant tsuct that the 
I mastoid symptoms occurred shortly after the cessation 
(, of the purulent discharge. Sometimes there is no 
fliistory of a pre-existing otorrhoea, hut usually close 
[■questioning reveals the fact tliat there was an abscess 
Jin the ear some years ago and that there has been a 
F'fllight discharge, off and on, since that period, to which 
fno attention has ever been given. On examination 
I there are signs of old middle ear suppuration within 
rthe tympanic cavity, or tliere may he granulations, 
I ■orustfl, or masses of epithelial debris ; whereas in acute- 
Vmaaloidilis the tympanic membrane will show signs 
I of a recent acute inflammation but no signs of bone 
[■ disease, and the shortness of the duration of the disease 
[ will confirm the dia^osis. 

(6) In jurvncmlosis occurring in comhinalion with 
chronic middle ear suppuration. — The various points 
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already meDtioned as a. means of differential diagnods 
between furuncles and acut* inflammation of the^ 
mastoid must be carefully considered (see page IQ?).- 
If tbo perforation is a central one, and tbere are 
no actual signs of bone disease in tlie upper posterior 
quadrant, the furunculosis is probably the result 
of infection from the purulent discharge. In cases 
of doubt, it is wiser to clear up the diagnosis by 
operation, but if the symptoms are not urgent the 
furuncles may be incised and the case watched for 
day or two to see if the symptoms disappear or not. 

Treatment. — The treatment of chronic mastoid 
disease is necessarily operative, but it is assumed that 
before any operative measures are considered that tha; 
principles of treatment laid down for the varying, 
pathological conditions occurring in chronic middle eai' 
auppuration have been conscientiously carried out, and! 
have failed. 

It ia difficult to lay down arbitrary indications toil 
the " complete " mastoid operation ; each case must 
be judged on its merits. If the symptoms are not 
urgent every endeavour should be made to cure the 
case by conservative meaaures or ossiculectomy, as by 
these means sometimes the most successful results are 
obtained oven in cases of long-standing otorrhoea. 

Tlic following are the chief indications for 
performing the complete mastoid opera- 
tion :— 

1, As it prophylactic measure. In a case of chromo 
middle ear suppuration if there are no urgent symptoms 
and if, on examination o£ tlio tympanic cavity, there ia no 
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) of bone disease it becomes & difBoult matter 
decide whether tlie mastoid operation should be 
advised or not. 

li the otorrhoea has continued for over a year in spite 
of careful conservative treatment, the question of opera- 
tion may be considered in order to obviate the risk of 
any future intracranial complications. Tlie appearance 
of the tympanic cavity is not always an indication of 
the changes which have taken place in the mastoid 
process, for although in the majority of cases extonsive 
caries of the mastoid or c holes teatomatous formation 
is shown by the presence of granulations, evil smeUing 
discharge and epithelial debris, yet it occasionally hap- 
pens that symptoms of intracranial disease may suddenly 
occur and the resulting operation may show extensive 
disease of the mastoid process in a patient in which 
examination of the ear only shows a large perforation 
with congestion of the mucous membrane of the tympanic 
cavity. If the perforation is central and if the hearing 
is fair, that is if conversation is heard farther o3 than 
12 feet, the persistence of the otorrhoea may be due 
to a chronic empyema of the antrum ; if so, the simple 
Schwartze's operation will bo sufficient to bring about a 
cure. If, however, in addition to the changes due to 
tlie suppurative process, the deafness is extreme, the 
bone conduction is diminished and the high tuning- 
forks not well heard, or if the ossicles are bound down 
by adhesions to the inner wall of the tympanic cavity, 
the complete mastoid operation may be advised. In 
the former case owing to the internal ear being already 
affected the hearing will not be improved, in the latter, 
owing to the adiiesions, there is no object in not doing 
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the complete mastoid operation, as tliB only reasoa 
for attempting a cure by Schwartze's operation is to 
preserve the ossicles in the hope of obtaining restoraticm 
of hearing. It must be remembered, however, that 
in many cases, a slight discharge m.ay exist for years 
without any complications occurring. 

Ceteris paribus operation is the more necessary if 
the patient is going to some country where efficient' 
medical treatment is unable to be obtained. 

2. If there is repeated recurrence of polypi and 
grannUiHonB, especially in the upper posterior quadra^nt, 
in spite of conservative treatment, or the operation oi 
ossiculectomy having been performed. 

3. If there are reeurrent attacks of giddiness, a 
feeling of nausea, or headaches radiating up the affected 
side which are not arrested by the ordinary methods <^ 
treatment. These are symptoms of retention of puB. 
within the antrum and mastoid and may be looked' 
upon as danger signals. 

4. If there is obstruction to free drainage of the 
discharge in a chronic middle ear suppuration, the 
result of stenosis of the external meatus, giving rise, 
from time to time, to symptoms of retention of pus. 

5. When a diagnosis of cholesleMomatous formation, 
has been made, even if there are no immediate symptoma. 
necessitating operation. Experience has shown that 
intracranial complications or septic thrombosis of the 
lateral sinus occur more frequently aa the result of tj 
condition than any other. 

6. FistiUae of the bony walls of the mastoid prooesJ 
whether extending anteriorly into the auditory cans^, 
or extemaUy through the skin behind the mastoid' 



CHRONIC DISEASE OF MASTOID PROCESS 2!9 

process, or inferiorly into the neck tisHues, are an indica- 
tion for operation in tliat they show obvious signs of 
carious bone. 

7. Facial paralysis occurring in a chronic otorrhoea 
may mean either tliat there is bone disease around 
the facial canal, or that the Inflaniniatoiy process 
has spread through the Fallopian canal towards 
the inner ear. In either case operation is indicated 
{ace p. 234). 

8. Inlraeranial suppurntive lesions. As the origin 
of intracranial disease lies in the middle ear or mastoid 
process the complete mastoid operation should first be 
performed in order to remove the primaiy cause. Otitic 

» intracranial lesions always spread by contiguity from 
Wie primary focus. By first performing the complete 
mastoid operation, it is often possible, in difficult cases, 
to tell where the abscess will be situated by tracuig back 
a carious patch of bone. 

9. In tvberculonis of the middle ear. If the patient's 
general condition jwrmits of it, and the pulmonary 
disease is shght or arrested, the complete operation 

^^ should always be done. The diificulty is to remove 
^^L all the diseased bone. If this can bo done, the case 
^^K'Will heal quite well. 

^^^ 10. In ucutc mastoid disease occurring in liie c^jarte 
^^K^/ chronic middle car suppuration, the eomplot« mastoid 
^^^roporation should be performed as in these cases there 
^H^ is invariably bone disease about the region of tJie attic, 
aditus and antrum. 

The complete or "radical " operation was not 
adopted as a surgical procedure until as recently a.s 
18S9. In that year Kuster proposed, in addition to 
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performing Sell wartze's operation, to remove the posterioi 
wall of the auditory canal to allow of better drainage.! 
Bergmann then suggested removal of the outer attic 1 
wall, and Zaufal combined both operations. The 1 
object of the complete mastoid operation is to convert ■! 
into one large cavity the tympanum, attic, antrum 1 
and mastoid process ; in Schwartze'a operation the i 
tympanum and ossicles are not interfered with. The 
complete operation is only performed when it is certain 
that there is, in addition to disease of the mastoid 
process, also disease of the walls of the attic and C^ the < 
ossicles themselves. ■ 

Technique of the operation.- — First stage. — The iitJ 
cision is made and the antrum is opened in the maimer ' 
already described in Schwartze's operation. The soft 
tissues, however, may be separated a little further 
above and in front of the external bony meatus, as in 
this operation the upper posterior wall has to be removed. 

Second stage. — The fibrous portion of the external 
meatus is now earef uUy separated by means of a periosteal 
elevator from the posterior wall of the bony meatus aa4{ I 
IS pulled forward by means of a small retractor ao J 
that two openings are now seen, one in front — thel 
auditory canal, and the other behind — the opening j 
into the antrum. Between the two is the posteriori 
wall of the auditory canal, which is now removed, f 
For this purpose the cliisel is more suitable than the: | 
gouge. The outer part of the posterior wall 
removed in the form of a wedge by chiselling from I 
above downwards and from below upwards. A Spencer- 1 
Wells forceps is passed into the auditory meatus, thtf J 
point of the forceps projecting through the end of tiai I 
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fibrous portion of the canal wl^ich has been separated 
from the bony wall. A piece of gauze is drawn through 
the canal so that the auricle and fibrous portion of the 
auditory meatus are pulled well forward, exposing to 
view the tympanic cavity. Any granulations are now 
curetted out and the parts rendered as dry aa possible 
by careful mopping. 

Third stage. — The seeker is pa-ssed into the tympanic 
cavity and its point directed upwards and back- 
wards into the aditus. As it lies in tliis position, its 
point will rest on the floor of the aditus, lying on 
tlie external semicircular canal, beneath which is the 
facial nerve. All the bone lying superficial to this 
point can be safely removed without injury to the 
facial nerve. Instead of the seeker, Stacke's probe is 
sometimes used, but this is a lai^e and clumsy instrument 
and by careless or rough usage it may itself cause injury 
to the facial nerve. If the operator ia inexperienced 
it is wiser to leave the seeker in position as a guide to 
the amount of bone to be removed. The remains of 
the posterior wall, that is the so-called " bridge " 
between the antrum and tympanic cavity, is now 
removed in amall portions. It must not be forgotten 
that the roof of the antrum, aditus and attic is a con- 
tinuous one. Therefore the bone to be removed is at a 
higher level than the roof of the bony meatus. It is 
better to remmie. the bone too high up and txpose the 
middle fossa than lo go too low down and injure the 
facial nerve. In removing the lower portion the stroke 
should bo begun close to the tip of the mastoid process 
and directed parallel to the auditory canal just super- 
ficial to the level of the seeker. In this way the operator 
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ia bound to keep superficial to the semieitx^ular cam 
and, as he works parallel with the direction of the tstci^ 
nerve which pasaea beueath the semicircular canal t 
run more deeply towards the stylo- mastoid forameOil 
he runs very little risk of injuring it. During removal ' 
of the bridge of bone, the operator should frequently 
make use of the seeker to remind him of his landmarks. 
As the aditue is approached, the strokes with the chisel 
must be very gentle ; if too much force is used (Ml ■ 
removing the innermost portion of the bridge, the chiaelj 
may injure the semicircular canal with the facial nen 
beneath it. 

FourtJi sla^f.— The ossicles, if still present, are noi 
removed. The overhanging edge of the outer wall t 
the attic, which can be felt with the seeker, ia alaffl 
removed by gentle taps with a small gouge. Any pro-'J 
jections of bone should be amoothed oS by means of %a J 
electric burr or by the gouge and chisel. It is desirable-l 
to make the surface of the cavity as smooth as possible, i 
in order to promote healing and render the after dressings ■ 
less painful to tlie patient. Finally with a small curette 
the recesses of tlie tympanic cavity are carefully curettfid 
out, but care must be taken not to injure the surface 
of the promontory nor the regions of the fenestra oTaliVjfl 
nor the fenestra rotunda. It is especially importantj 
to curette away the mucous membrane around the 
orifice of the Eustachian tube in order that scar tisa 
may obliterate its lumen and prevent re-infection ( 
the middle ear from the naso-pharynx. Moreover, 
the Eustachian tube remains patent, the epidermlzatioa 1 
of the tympanic cavity may be delayed or prevented) | 
and in such cases there may, from time to time, be ft_"l 
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mutioid or niuco -purulent discliaige from the persiating 
mucous membrane. When the operation ia completed, 
the carity, although irregular in outline, should be of 
smooth surface and only a shghtly projecting ridge 
(the remains of the poaterior wall of the bony meatus), 
having at its innermost extremity the semicircular 




canal, should separate the mastoid procei^s from the 
tympanic cavity and auditory canal. 

The. fifth stage ia to make the posterior nieatal skin 
flap. The loop of gauze with which the assistant 
has held forward the car is removed. A long narrow 

rvcd bistoury is passed down the external meatus 



S24 



DISEASES OF THE EAR 



I 



■ pll 

L 



80 that it projects witli its point directed backward 
The auricle ia iield well forward and the fibrous poitiorf" 
of the meatus is cut through posteriorly, from within 
outwards, for a short distance. The edge of the bistoury 
ia then directed upwards and the incision continued in 
a slanting direction outwards as far aa the cartilaginous 
portion of the meatus, care being taken not to eut into 
tlie concha. The bistoury is then withdrawn and re- 
inserted at the point where it was first made to turn 
upwards ; it is now turned downwards and in a similar 
manner is directed towards the inferior margin of the 
cartilaginous meatus. Tlie fibrous portion of t!ie meatus 
is thus divided by a Y-shaped incision into three small 
flaps ; namely a posterior V-shaped flap which is turned 
backwards and fixed to the skin behind the auricle by 
means of a catgut suture, and an upper and inferior flap 
which are pressed upwards and downwards against the 
roof and floor of the mastoid cavity by means of the 
finger. (Fig. 12.) Tho object of the skin flaps is to 
aid the growth of the epithelium over the raw surface. 
The opening behind the ear is closed by suturing 
together the edges of the skin incision. The cavity of 
the wound is packed through the meatal opening. A 
dressing of sterilized gauze and wool ia now applied 
and kept in position by means of a bandage. 

After treatment — The patient should bo kept in bed 
tor the first few days. The ear need not be dressed 
until the fifth or sixth day. After removing the gauze 
plug, the wound should be gently syringed out with a 
mild antiseptic solution, such as a drachm of lysol to a 
pint of warm water, and afterwards carefully dried 
and repacked with a strip of sterilized gauze, TUo 
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posterior wound heaLs by priraaiy union and the ^^ 
may be removed on tlio eightli day- After the fir^i^, ^Jig, 
ing, the ear should be dressed every second day U^^/^^yif^. 
end of the second week, wjien the formation of ^^^ Ij jj^^ 
tions may cause an increased amount of Ji^^ 'luia. 
discharge necessitating daily dressing. If tlie s^^'^I^^j 
is shght and not offensive, syringing out of t, *>it)o„ 




w poat-meatal Skin Flaps 
''"""""■■■■ "'"Worj., 

. -ffith a very mild antiseptic solution or norm ] 
solution is sufficient. When the dischari!. Z "''"' 
and offensive, after removing the ganje « '"°'"* 
cavity should be washed out with a ,„T„V. """M 
3,000 biniedide of mcreu^ brfl l' 1°" °' ' " 
an ear bath of a solution S l.yJZjT' ^'^ '*° 
the ear i. syringed out, is l^^^'l, '' '"'"« 

LThe wound surface, which con 1,. ■ *""" '"'"'^1. 
w mspeotcd by the 
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insertion of a largo aural speculum into the eKtenui9 
meatus, is found to become gradually covered witin 
granulations. The last part of the bone to be covered' 1 
is the region of the semicircular canal and the remains I 
of the posterior wall of the external meatus. If the | 
blood supply is not great, as in cases of sclerosis of 1 
the bone, the granulations take longer to appear. Whrai J 
the bone is cancellouB, granulations may be abundant, 1 
The cliief object in the after treatment is to prevent ■ 
the overgrowth of granulation tissue, so that the epith&- I 
lium can grow in from the borders of the akin flaps. 1 
and cover the wound area. Under the local anaesthetio 1 
of cocaine, excessive granulations should be either j 
curetted away or touched with trichloracetic acid ca ' 
chromic acid fused on a probe. Great care must be | 
taken that the epithehum grows evenly over the I 
surface of the wound cavity. Adhesions, the result 
of granulations, are liable to occur about the region 
of the attic, aditua and antrum. As the result of these -] 
adhesions, free drainage may not take place, and after- I 
wards further disease of the bono may occur. Granula- ' 
tions recurring after removal are usually due to the ' 
persistence of a small patch of carious bone, and healing 
will not take place until the fragment of bone comes 
away or is removed. The discharge usually diminishes 
about the sixth week. About this period the gauza j 
plugging can usually bo discontinued and in its place, . 
after syringing out and drying the ear, drops of rectified I 
spirit lotion containing 10 grains of boric acid to thai 
ounce may be given. Occasionally, in the later stages I 
of after treatment, heahng is more rapid under a dry-l 
method of treatment ; that is, after syringing out s 
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carefully drying tlio ear, some boric acid powder ia 
inaufflated into tlie nieatua and is only removed when 
tlie ear again becomes moist. Aristo! or ortlinform 
may be used if boric acid powder causes irritation. 
The duration of the after treatment depends largely 
on the extent of tlie disease and on the resulting wound 
cavity. As a general rule, healing of the wound is 
complete within three months after the operation, 
but in some cases, especially in young healthy patients 
in whom the disease is limited, healing takes place 
witliin eight weeks. If, however, in addition to disease 
of the mastoid there is caries of the promontory or 
floor of the tympanic cavity or about the orifice of 
the Eustachian tube, although epidermization of the 
mastoid process may take place, granulations may 
repeatedly recur witliin the tympanic cavity causing 
the continuance of a slight purulent discharge. These 
granulations should be carefully removed as they 
recur. 

Under the foUowirt^ circumslancea the posterior wound 
incision ahould he left open, so tliat the wound cavity 
may be packed from boliind as well as in front : — 

1. If there ia an abscess over the mastoid process. 
Although in some of these cases (provided the walls of 
the abscess cavity Iiave been excised), primary union 
may take place, it is wiser, for the first few days, to 
pack the wound from behind aa well as tlirougb the 
external meatus. On the appearance of healthy 
granulations, the edges of the wound can be brought 
together by silkworm sutures. This procedure is not 
painful, but in nervous patients a general anaesthetic 
of gas and oxygen may be given. 
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2. If there is extensive c 
dum mater and lateral sii 
septic granulations. 

3. When tliere is bone disease of the anterior and ^ 
inferior part of the tympanic cavity. 

By leaving the posterior wound open for a few days, 
the aft^r treatment of packing or, if necessary, the i 
curetting away of granulations can be more easily j 
carried out than through the external meatus. 

Modifications of the mastoid operation. — 1. Slacke'a 
operation. — ^In a certiain number of cases when there 1 
is marked sclerosis of the mastoid process or if the 
lateral sinus projects far forwards and the middle 
fossa downwards, there may be difficulty in finding 
or reaching the antrum by the ordinary methods. In 
such conditions, Starke proposed exposing the antrum 
from within outwards. In this operation, after making 
the post -aural incision, the soft tissues are reflected 
forwards and the fibrous portion of tlie meatus is 
separated from the bony portion until a probe can be 
inserted upwards and backwards into tlie aditus. With 
a small gouge pieces of bone are carefully removed 
from the upper posterior mai^in of the attic and adituB i 
until the antrum is freely exposed. Wlien this has ] 
been done, as much bone of the mastoid process as ii 
necessary can be chiselled away either by extension 1 
bacltwards from the antrum or by the method previously 1 
described. Stacke originally devised this method forM 
those cases in wliich he thought the bone disease was I 
limit«d to the region of the attic, aditus and antrum. 

2. Leaving behind the oesides and memfyrane aftar | 
performing the comjilHe mastoid operation. — This operfr- | 
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I lion is well-known and has been pcrfonned for yoara. 
I' I have in my collection a specimen which I prepared 

I in 1900 after seeing Jansen of Berhn do this operation. 

I I mention this tact because recently this modification 
I of the mastoid ojwration has been reintroduced under 
I' the claim that it i;^ a new operation, and that it has 
f exceptional advantages with regard to rapid cure and 
[ restoration of hearing. Retention of the membrane 
t and ossicles can only be of service if there is no disease 
i of these bones nor of the attic region. If such is tlie 
lease, it should not be necessary to do the complete 
r mastoid operation; Schwartze's operation should bo 
t sufficient. If, on the other hand, there is disease of the 
I ossicles and attic region, there is no object in leaving 
J them, as either the disease wiU progress or, it it 
Bifficomes arrested, post- suppurative adhesions will bind 
ftidown the ossicles causing probably a greater deafness 
I'llian if the ossicles had originally been removed. The 
■ reeults of such operations cannot be judged until at 
Bleast a year after their performance nor can they be 
^based on the experience of a few cases. 

r Skin- Grafting. — In order to shorten the course of 
heahng, endeavours have been made to introduce 
Thiersch's skin grafts into the wound. Tliis method 
was first introduced by Siebenmann in 1893, who advised 
transplanting small pieces of akin taken from the arm 
or leg into the wound cavity, two or three weeks after 
the operation. Charles Ballance in 1900 re-introduced 
this method, but instead of transplanting two or 
three pieces of skin, filled the cavity with one large 
graft. If skin-grafting is adopted, the post-aural 

L- incision is re -opened about the teiitli day. The 
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the exact proportion of cures, but roughly speaking it 
may be said that at least 80 per cent, are cured. 

2. With regard tu hearing. — Provided there is no 
internal ear deafness, the hearii^ power after a suc- 
cesstul mastoid operation should not be worse than 
after removal of the ossicles in a simple ossiculec- 
tomy. The amount of hearing depends on the con- 
dition of the inner wall of tlie tympanic cavity. The 
best hearing is obtained in those cases in which the 
region of the stapes and fenestra rotunda has not been 
interfered with. If, as the result of violent curetting, 
adhesions form in tlioao regions, especially if the stapes 
becomes bound down to tlie margins of the fenestra 
ovalis, the deafness may be extreme. SimOarly if from 
lack of careful after-treatment granulations are allowed 
to spring up and form a large pad covering the inner sur- 
face of the tympanic cavity, the resulting sohd fibrous 
wall may produce a condition of almost complete deaf- 
ness. After a successful operation, the average hearing 
power is a distance of at least 12 feet .for ordinary con- 
versation and 6-8 feet for whispering. In some eases, 
however, the hearing may be extraordinarily good, 
and whispering may be hoard even at a distance of 
20 feet. 

I recently showed at the Otological Society a patient 
in whom whispering could be heard over a distance 
of 20 feet, in spite of tlie complete mastoid operation 
and rem.oval of the malleus, incus and stapes : there was 
indeed almost complete restoration of bearing. 

If, before operation, there is evidence of internal 
ear deafness, the patient should be told that the opera- 
tion carmot in any way improve the hearing. If, how- 
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, the deafness is of the middle ear typo and is 
extreme owing to the tympanic cavity being filled with 
granulations and polypi, the surgeon may reasonably 
assume that the hearing will be improved as the result 
of the operation. 

The difficulties and dangers of the mastoid operti- 
tion. — ^The chief dangers are injury to the facial 
E, the semicircular canal, the dura-mater of the 
\ middle fossa and the lateral sinus. 

(1) Injur]/ to the facial nenit. — The usual point at 
r which the facial nerve is injured is either in the upper 
j posterior wall of the tympanic cavity just before it 
I passes beneath the external semicircular canal, or 
I lower down as it passes through the mastoid process 
L towards the stylo-mastoid foramen. It may be injured 
I by too violent curetting of the tympanic cavity, or by 
. too forcible chiselling through the bridge ofbone cover- 
' ing the aditus. In performing the mastoid operation 
L there- ia a tendency for the- inexperienced operator to 

work too low down and to gel below the level of the 
antrum, especially if it be a small one. The antrum 
is not then discovered, and the bone ia chiselled away 
too deeply until a sudden spa^m of the face shows that 
the facial nerve has been injured. To avoid this injury, 
if the antrum cannot be discovered after chiselling 
through the bone to the depth at which the antrum is 
expected to be found, it is wiser to work at a higher 
level, even exposing the dura-mattr if necessary, "f 
else to expose the antrum according to the method ni 
Stacke. 

(2) The exUrnal semicircular canal is similarly injurwl 
from the bone being removed too low down. As a 
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FEiBiilb of this injury nothing may happen, but often 
there is giddiness and vomiting which may last for a 
confliderable time after the operation, and in addition 
there is a posaibility of aoptic infection of the labyrinth. 

(3) Injury lo the dura-mater of the middle fossa. — 
By carefully chiselling in a slanting direction downwards 
this should not occur. There is no harm in exposing 
the dura-mater, provided it is not cut through. If it 
is injured, a little of the bone should be removed round 
the injured area, which is then carefully cleansed with 
a strong antiseptic solution and covered with iodoform 
powder. It is extremely rare for meningitis to occur. 

(4) Injury to the lateral sinus is also of rare occur- 
rence. It is also best avoided by chiselling in a slanting 
direction forward. If the sinus wall is inadvertently 
cut through, sufficient bone should be removed so that 
a plug of gauze may be applied to the surface of the 
sinus in order to arrest the haemorrhage. The opera- 
tion can usually be proceeded with, but after packing 
the cavity the posterior wound should be left open, 
and the gauze which has been applied to the sinus waU 
should not be removed for at least two days. Its 
removal should be done gently after soaking it with. 
some mild antiseptic lotion. If haemorrhage recurs, & 
fresh piece of gauze should be re-applied and left in 
position for three or foui' days. 

PARALYSIS OF THE FACIAL MERVE — Paresis or 

paralysis of the facial nerve niay occur in the course 
of any inflammatory disease of the middle or internal 
ear, nor is this surprising considering its anatomical' J 
course. 
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lb is impoBHJble to discuss liere all the causes of facial 
paralysis, but only so far as it is asBociated with diseases 
of the ear. 

1. Facial paralysis may occur in cases in which 
there is no obvious disease of the ear. Tliere is, how- 
ever, often a liistoryof the patient having been exposed 

, to a draught, and as a result of this there may be a 
"stiff neck." These cases are sometimes described as 

t rheumatic, but are probably due to some inflamma- 
tory thickening around the stylo -mastoid foramen 
causing pressure on the nerve. In other cases the 
paralysis may be due to pressure produced by enlarge- 
ment of the lymphatic glands. 

2. In middle ear catarrh with exudation, in acute 
otitis media, and in acute middle ear suppuration, 

t the paralysis is probably due to the swollen mucous 

membrane or exudation causing pressure on the nerve, 

[ or from a perineuritis or neuritis from extension inwards 

I of the acute inflammatory process along the nerve. In 

these cases there may bo a deficiency in the bony wall 

of the Fallopian canal. 

3. In chronic middle ear suppuration, an additional 
w>use is caries or necrosis of the walls of the facial canal. 

4. In tuberculous disease,^ the nerve itself is often 
completely destroyed by the tuberculous process. 

5. Pacial paralysis is very common in acute sup- 
puration or necrosis of the labyrinth. 

6. It may also occur as the result of a gumma or 
tumour causing pressure at the internal meatus, 

7. It is occasionally secondary to an extension of a 
purulent inflammation of the meninges along the 
internal auditoiy meatus ; also as tlie result of a cerebral 
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abscess cnusing pressure on the nerve within the , 
intracranial cavity. 

8. It may be due to a fracture of the base of the I 
skuU and middle io»s& causing direct injury to the J 
nervo, or Iiaemorrliage within its sheath, or from pressure ■ 
from the after- formation of callus. 

9. It may occur as a result of injury during thel 
mastoid operation. 

The Diagnosis is based on the condition found. In 'J 
all cases of facial paralysis a careful examination should * 
be made of the ear to sea if there is any sign of middle 
or internal ear disease. Examination with tuning forks, 
will show whether the middle or internal ear or both are 
involved. If there are no objective signs of ear disease and 
if the hearing and tuning-fork tests are normal, it may 
reasonably be concluded that the origin of the trouble 
does not lie witliin the ear. If, however, there is disease 
of the car, the question arises whether it is merely c 
cident with or the cause of the paralysis. When otitic \ 
in origin the paralysis is always of the peripheral type. 

The occurrence of facial paralysis is sometimes of | 
diagnostic importance. 

In middle car suppuration it may be due to involve- 4 
ment of the nerve in the tympanic cavity or in 
course through the labyrinth. In middle car suppura- ' 
tion if the deafness becomes rapidly worse and is accom- 
panied by pyrexia, attacks of giddiness, and vomiting H 
and deep-seated pain, and if tuning-fork teste show J 
absence of bone conduction and loss of hearing power ] 
for the high tuning-forks, acute suppuration of the I 
labyrinth may be diagnosed. 

If an intracranial abscess is suspected as the result of 1 
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laddie ear suppuration, the ouaet of facial paralysis will 
I be in favour of it being situated in tlie cerebellum. 
Symptoms. — The symptoms of facial paralysis 
are too well known to require desoription. When of 
otitic origin the paralysis is often slight or incomplete. 
Before its onset there may be intense pain of a neuralgic 
character radiating along the branches of the nerve. 
Tliis is frequently seen when the paralysis occurs a few 
days after an operation, possibly due to pressure from 
effusion of blood into the Fallopian canal or from packing 

»of the wound with gauze. 
The position of the lesion can sometimes be fairly 
accurately diagnosed from the clinical symptoms. 
If situated between tlie stylo -mastoid foramen and the 
r^on of the stapedius muscle, owing to involvement of 
the chorda tympani nerve, there is disturbance of taste 

fjMid diminished secretion of saliva on tlie affected side. 
IWlien situated between the oilgin of the nerve to the 
fitapedius muscle and the geniculate gangHon, in addition 
to the above symptoms there may be tinnitus, slight 
deafness, and increased acuteneas of hearing for the 
low pitched notes : these symptoms are supposed to be 
due to paralysis of the stapedius muscle. When the 
lesion is more centraUy placed than the geniculate 

ganglion there is no longer disturbance of taste 

Bfl^ng to the chorda tympani nerve leaving the 
niculate ganglion by the superficial petrosal nerve 
■to join the fifth nerve. 

The Treatment depends on the cause. If there 

a no middle ear disease and the cause is presumably 

Edue to some inflammation about the stylo-mastoid 

■loramen, the side of the liead should be protected witli 
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a pad of cotton wool, a blister applied just in front of 
tho apox of tlio mastoid process, and sodium salicylate 
or aspirin (if there is mucfi neuralgic pain) may be 
given in doses suitable to tho age of the patient. 

In alight middle ear catarrh it is sufficient to treat 
the aural condition. If there be much exudation of fluid. 
within the tympanic cavity, and more especially in 
acute middle ear suppuration, it is essential to allow 
escape of the fluid by an early and free paracentesia 
of the tympanic membrane. 

In chronic middle ear suppuration, the complete 
mastoid operation ia indicated and in these cases the 
bone should be removed until the facial nerve is exposed. 
If, from cHnical symptoms, internal ear suppuration 
has been diagnosed, it may be necessary to freely open 
tlie labyrinth (see p. 283). 

Tho onfiet of facial paralysis, with a rapid increasing 
deafness of the internal ear type (that is involvement 
of the eighth nerve), occurring in cases in which there 
are no signs of middle ear disease, ia suspicious of 
syphilis and in casea of doubt large doses of potassium 
iodide should be given in the hope that the lesion ia 
due to the pressure of a gumma in the region of the 
internal meatus. 

In addition to ordinary treatment it is adviaable 
to keep up the nutrition of the facial muscles by means 
of galvanism. 

If the symptoms point to intracranial origin and if 
there is a history of chronic otorrhoea the complete 
mastoid operation should be performed, and, unless 
contra -indicated, the cerebellum should he explored. 

In some cases, eapecially if the paralysis ia the result 
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of operations on tlio oar and mastoid procesa, it has been 
advised, if the ordinary naetlioda of treatment fail, 
to unite the peripheral portion of tlie facial nerve, as 
it escapes from the stylo-mastoid foramen, to either 
the spinal accessory or the hypoglossal nerve. The 
results of this operation have been more or less satiB- 
factory in a few cases. 

Prognosis. — When due to middle ear catarrh or 
acute middle ear suppuration, provided free drainage 
is obtained, recovery is practically certain. If the 
result of chronic suppuration recovery depends on how 
long the condition has existed before the patient comes 
under observation. The condition of the nerve ia 
tested by means of the faradic and galvanic currents. 
If there ia reaction of degeneration it means that the 
injury is grave and the recovery ia doubtful and will, 
at any rate, not occur for a long period. 

In tuberculous disease, facial paralysis is usually 
permanent. 

When due to injury, the result of operation, the 
prognosis depends on the injury. If the paralysis 
occurs at once and is due to actual cutting through of the 
nerve by means of the chisel, unless the nerve can at once 
be exposed and its ends brought into contact recovery 
is very doubtful. Even in these cases, however, unless 
the nerve ia completely destroyed, partial recovery 
may take place, although usually very slowly, perhaps 
not for months aftorwards. If paralysis occurs after 
the operation, it is due to inflammatory changes, and, 
except in very rare cases, complete recovery occurs. 
The earlier the paralysis and the more complete it is, 
the longer is the period of recovery. 



CHAPTER XI 

INTRACRANIAL DISEASE OF OTITIC ORIGIN 

It is now well recognized that the majority of intra- I 
cranial suppurative lesions are due to direct extensioa I 
of pyogenic infection from the middle ear. 

They occur most frequently in the course of a long- 
Btanding and neglected middle ear suppuration, especi- 
ally if cholesteatomatoua formation is present, and 
only rarely as a complication of acute middle ear 
suppuration. 

As might be inferred -the site of the intracranial 
lesion largely depends on the direction in which the 
bono disease extends towards the cavity of the skulL 

The usual patlifl by which infection takes place are :- 

1. Upwards, from eariea of the tegraen tympani, 
or from direct extension of the infection through the 
petro -squamous fissure or along the petro -squamous ] 
sinus, giving rise to a temporo -sphenoidal abscess, an.-l 
extradural abscess or meningitis of the middle fossa of j 
the intracranial cavity. 

2. Downwards, as a result of caries of the floor j 
of the tympanic cavity, causing thrombosis of the bulb j 
of the jugular vein. 

3. Backwards, through the mastoid cells, giving i 
rise to an extradural abscess, lateral sinus thrombosis, or ,' 
cerebellar abscess. 
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. Inwards, iiivoMng the inner wall of tho antrum, 
the petrous portion of the temporal bone, or the external 
eeniicircular canal resulting perhaps in labyrinthinB 
Buppuration, meningitis of the posterior intracranial 
fossa, or a cerebellar abscess at its antero-inferior part. 
With regard to the frequency with which these 
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mplications occur, an extradural abscess is the most 

iommon ; next in order is lateral sinus thrombosis, 

tiid then intracranial abscess. Meningitis of otitic 

PWgin is rare, except wlien secondary to some other 

rintracranial suppurative lesion. Intracranial abscess 
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and lateral sinua thrombosis are uncommon in cliildren, 
being most frequently found between the agea of 
ten and thirty. In children tomporo- sphenoidal absceaa 
is four times as frequent as cerebellar ; in adults it' 
is twice as frequent. 
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EXTRADURAL ABSCESS.— Extradural abscess occurs 
more often as a complication of acute than of chronio 
suppuration of tlie middle ear and mastoid process, 
especially if the primary cause is influenza. 

Its usual situations aie in the sigmoid groove sur- 
rounding the lateral sinua, or in the middle fossa above 
the tegmen tympani. Occasionally, as the result of 
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internal ear suppuration, it may be localized to tlie 
posterior surface of the petrous bone. 

Symptoms.— Sometimes there are no syraptoms, so 
that the abscess is only discovered at the timo of opera- 

»taon, whilst exposing the ainua wall or dura-mater. 
The temperature may be normal or there may be slight 
pyrexia. One of the most constant symptoms is the 
persistence of headache, which may be extremely severe, 
and be localized to the affected side. With this there is 
frequently tendemcaa on pressure above the ear, or behind 
the mastoid process. Suggestive also of extradural 
abscess is a very profuse discharge from the ear, which 
apparently ia too copious to come from the tympanic 
cavity or mastoid antrum. If an extradural abscess, 
situated in the middle fossa, becomes very large, it may 
(especially in children) give rise to signs of cerebral 
irritation or compression, such as spasms or paresis of 
the extremities of the opposite side or to aphasia if 
the left side is involved ; if situated in the posterior 
fossa, there may be retraction and stiffness of the neck. 
Treatment.—It is necessary to drain the abscess. The 
mastoid antrum is opened according to Schwartze's 
method. The complete mastoid operation is only 
indicated if the acute inflammatory process has occurred 
in the course of a chronic middle ear suppuration. 
After the antrum and mastoid cells have been freely 
opened it ia only necessary to chisel upwards until the 
middle fossa is exposed, or backwards until the wall of 
the lateral sinus is laid bare. If an extradural abscess 
exists, pus will pour out in greater or lesser quantity, and 
the surface of the dura-mater or lateral sinus may be 
found to be covered with granulations. The cavity 
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should be well washed out with & solution of biiiiodide 
of mercury and afterwards gently packed with sterilized 
gauze. Provided there is free drainage and no other 
intracranial complication, recovery should be as rapid 
as in the case of simple inflammation of the mastoid 
process. 

Owing to an extradural abscess being so frequently 
a complication of acute inflammation of the mastoid 
process. Lane, and Jansen of Berlin, have suggested 
that in all such cases the dura-mater and the lateral 
sinus should be exposed. When there is any doubt this 
practice is a good one, as it is wiser to expose theae 
structures, especially as there is no danger in so doing, 
than risk missing the abscess. 

Terminations of extradural abscess if no operation ia 
performed. — (1) In rare cases the abscess may drain' 
into the middle ear and the case end in complete 
recovery. 

(2) As a rule lateral sinus thrombosis occurs as a 
sequela of an abscess round the sinus or 

(3) Meningitis, ulceration of the surface of the brain, 
or an intracranial abscess may result from extension 
of the infection through the dura-mater. 

MENINGITIS.— Except when occurring as the result of 

some acute virulent infection such as influenza or 
scarlet fever, meningitis is fortunately a comparatively 
rare complication of middle ear suppuration. It ia 
usually a sequela of some other intracranial suppurative 
lesion, 

A diffuse lepto- meningitis is almost always fatal ; 
but there are records of a few cases of localized nieningitia. 
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having been cured by operation. It is well known that 
in children, and infants especially, all the classical 
symptoms of meningitis may be present, and that com- 
plete recovery may take place after a simple paracentesis 
.of the membrane. In such cases, however, the symptoms 
not really due to a purulent meningitis, but to 
cerebral irritation, the result of vascular congestion ; 
this is not difficult to understand, owing to the free 
communication which exists between the vessels of 
the middle ear and middle fossa of the skull in the 
:t years of life. 

Meningitis serosa {serous meningitis) is probably 
'due to simUar causes. It is associated with extra- 
dural or intracranial abscess, and sinus thrombosis. 
The pathological changes found in this condition are 
said to be a serous infiltration of the pia mater, and an 
icrease of the cerehro-spinal fluid in the sub-arachnoid 
laces and the ventricles of the brain. These changes 
^presumably are due to congestion of the intracranial 
vessels, but not to true bacterial infection. After the 
primary cause has been removed, the congestion may 
diminish and the symptoms subside, the case ending 
in complete recovery. 

Symptoms. — The chief symptoms suspicious of 
the onset of meningitis in middle ear suppuration 
extreme restlessness, mental irritabihty, an irre- 
ar pyrexia, and headaches which gradually become 
ire severe until they are almost unbearable. The 
may bo sudden or insidious, depending on the 
ttce and extent of tho infection. The early 
lOms are those of cerebral irritation ; the later ones, 
gradual cerebral paralysis. At first there may be 
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vomiting, attacks of vertigo, and rigidity of the neck 
muscles. If the meningitis extends upwards along 
the convex surface of the brain there may 
be spasms or twitchings of the extremities ; if 
limited to the posterior fossa there is usually very 
marked retraction of the neck. Witli this there is 
ofteg marked hyperaesthesia of the skin, or there may 
be definite pain on movement of the Hmbs. In the 
earlier stages there arc photophobia and contraction 
of the pupils, but as the symptoms of compression 
develop, the pupils react more sluggishly and gradually 
become dilated or fixed. Strabismus, ptosis, 
nystagmus, or conjugate deviation may also occur. 
If the course of the disease is very rapid there 
may be no changes in the fundus of either eye, but if 
slowly progressive there may be optic neuritis. Aa 
the disease progresses there is increasing drowsiness, 
the patient lying curled up in bed, and any 
movement of the body, especially of the head and 
neck, seems painful and is resisted. The headaches 
may become so severe that the patient cries out with 
pain ; and these attacks of screaming, so char- 
acteristic of meningitk, may continue after the patient 
has become partially unconscious. Tlie pulse varies ; 
in the early stage it is rapid, in the stage of compression 
slower, and in the later stage again rapid and irregular. 
In the final stages there is complete unconsciousness 
frequently accompanied by paralysis of the extremities, 
and of the bladder and rectum. The course of the disease 
is very variable ; at one time extremely rapid, at 
another so slow and remittent in character as to give 
hope of recovery. 
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Diagnosis. — The di agnosia is made from the 
symptoms already given. It has to be distinguished 
from tubercular meningitis, cerebro -spinal meningitis ; 
and from other intracranial complications (see p. 264). 

Lumbar puncture is BometLmes an aid to diagnosiB. 
In purulent meningitis without adhesions the fluid 
will be purulent, but a clear fluid does not neces- 
sarily negative a purulent meningitis. In cerebro- 
spinal meningitis the diplococcus intracellularis may 
be found. In tuberculous meningitis the fluid is clear 
and shows many leucocytes, and perhaps tubercle 
bacilli. 

Treatment. — The only hope of recovery lies in 

operative treatment. Whenever symptoms of menin- 

gitis occur the eara should be examined. A bulging 

membrane should be freely incised ; sometimes this 

may give immediate relief. If the symptoms continue, 

the mastoid operation should be performed and the 

dura-mater exposed. If the dura-mater is found to 

. be congested and bulging it should be incised. The 

I bone and dura-mater over the diseased area should 

I be freely removed. Aft«r washing away the secretion 

L-with a stream of sterilized saline solution, the wound 

should ho gently packed with sterilized gauze and 

■ the post-aural wound left open. 

When it is obvious that it is too late to operate, 

■ jialliative measiu^s should be adopted, and opium or 
XiBubcutaneous injections of morphia given to relieve 
Lpaiu. An ice bag may be appUed to the head, and 
Pinunctions of mercury, or t!ie giving of calomel may be 
I tried. If meningitis occurs as a sequela to other 

intracranial comphcations, the prognosis is extremely 
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bad ; all that tho surgeon can do is to remove, as com- 
pletely lui possible, the cause of the infection. 

SEPTIC THROMBOSIS OF THE LATERAL SINUS.— | 

Analomij. — Tho lateral sinus turns downwards and , 
forwards at a point about ten millimetres behind the I 
Buprameatal spine to form the sigmoid sinus which 1 
terminates in the bulb of the jugular vein in the jugular ] 
fossa (Fig. 7). Its course, however, varies very much. 
In children, owing to the shallowness of the sigmoid ' 
groove, it does not project so far forward. In adults, 
especially in brachycephalics, the sigmoid sinus often 
projects farther forwards on the right side than on 
the left. 

In septic infection of the sigmoid and lateral sinuses, 
(Ae following are the chief 'paths along which infectiof 
can spread to other parts : — 

(1) The superior petrosal sinus, which receives the 
blood from the cavernoua sinus, from the inferior 
cerebral and the superior cereheLar veins, and also 
from some small veins of the tympanic cavity. 
(2) The inferior petrosal sinus, which also drains the .] 
cavernous sinus and receives the inferior cerebellar ] 
and labyrinthine veins. (3) The occipital sinus, which 
forms a communication between the sigmoid sinus and I 
the posterior spinal veins. (4) Tiie mastoid vein, which j 
passes through the skull at a point thirty mlllimetreB j 
behind the suprameatal sjjine and communicates with the 1 
deep veins of the neck ; and (5) In addition some small 
veins wiiich pass through the anterior and posterior 
condylar foramina and join the sigmoid sinus as it 
terminates in tho jugular bulb. 
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' a thology.— Although clinically the onset of tho 
eymptonis of septic thrombosis of the lateral sinus 
is always sudden, yet involvement of I he sinus itself 
is a gradual process. As the bone disease spreads 
I" to the wall of the sinus, its outer surface becomes 
ttjOovered with purulent lymph or pus. In consequence 
Wot this, acut« inflammatory changes take place in the 
wall of the sinus from without inwards, bo that it may 
become thickened from proliferation of new cells, and 
its outer surface may become covered with granulations. 
As its inner endothelial Uning becomes involved in the 
inflammatory process thrombosis occurs at the site 
of infection, This is nature's attempt to limit tho 
disease. If the thrombus is limited to part of the 
vessel wall and does not obstruct its lumen, it is termed 
parietal ; when it completely blocks the vessel, it 
is known as an obslructive thrombus. 

In the earlier stages the thrombus may not be infec- 
tive ; but later, as a result of bacterial infection, it 
becomes septic, and then it softens and disintegrates. 
Provided the septic thrombus is shut off from the general 
circulation by non-infective clot on each side of it, 
general infection will not take place, but eventually 
owing to the breaking down of this barrier, small par- 
ticles may be swept into the general circulation, giving 
rise to pyaemia, Tlirombosis of the lateral sinus most 
frequently occurs in its sigmoid portion, but occasionally 
the bulb of the jugular vein becomes infected through 
&e floor of the tympanic cavity. 
The pathological changes within the sinus vary very 
kgreatly ; on the one hand there may ordy be a small 
otic focus surrounded on each side by normal clot ; 
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on the other hand, the ainua may be converted inl 
a tube filled with pua. In other cases the outer wall of the " 
sinus may ulcerate through at the site of the infection, 
exposing the inner wall covered with granulations, whilst, 
above and below, tlie lumen of the sinus may have J 
become completely obhterated from organization of'l 
the protective clot and from thickening of its walls, f 
Thrombosis may extend in both directions. It may spreads 
backwards to the torcular Heropliili and even to the J 
transverse sinus of the opposite side ; or along the longi- 1 
tudinal ainua, or downwards along the jugular ae f ar ' 
as the innominate vein ; or along any of the venous 
channels communicating with the lateral sinus, more 
especially the petrosal, perhaps ultimately involving the < 
cavernous sinus. 

Symptoms. — The symptoms vary, being dependent i 
on the extent of the local lesion and on the amount rf ] 
septic absorption which has already taken place, 
the earlier stages the local eyniptoms predominate ; 
the later stages, the constitutional. // the infective 1 
Arombus ia limited and surrounded on each side 6y .j 
healthy clot, there may he no constitutional aifrnptoms 
but merely the local symptoms of an abscess under 
tension, and the condition may only bo discovered at 
the time of operation. The characteristic symptoms 
are duo to infective particles of clot being carried into | 
tho circulation as a result of septic disintegration of \ 
the thrombus, 

As a rule the onset is sudden and is ushered in | 
with rigors, which are characteristic of septic I 
thrombosis. Tho temperature is very irregular ; 
varies from 102 to 104, occasionally sinking to below j 
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normal ; and again, after a rigor lias taken place, suddenly 
rising even to 105. In the earlier stages there is loss 
of appetite, a general feeling of malaise, and constipa- 
tion ; and there may also be attacks of vomiting and 
giddiness. Tliere is usually pain in the head on the 
affected side and there may be dehrium at night, but 
the patient's mental condition as a rule remains 
quite clear and conaeiousneas ia retained until the 
end. 

Objective signs. — The discharge from the ear 
may be profuae, or so shght as to have been ignored so 
that there may be a complete denial of middle ear 
suppuration. Usually, however, examination of the 
ear shows the presence of an old perforation or definite 
signs of bone disease. TJie.re may be no external signs 
of inflammation of the bone, but there is frequently 
tenderness on pressure behind the maatoid proceas, which 
is always a suggestive sign of an abscess round the 
sinus or of thrombosia. Optic neuritis is present in 
fifty per cent, of cases. 

Depending on the extent of the thrombosis the 
following objective signs may be found : — (1) If 
the jugular vein becomes tbrorabosed a thickening may 
be felt along its course, but this, however, is usually 
due to enlargement of the cervical glands rather tlian 
to thrombosis of the jugular vein itself. An a result 
of periplilebitis and involvement of the surrounding 
soft tissues there may be oedema, brawny swellings, 
or abscesses of tlie neck. (2) SimUarly, involvement 
of the deep cervical veins may give rise to deeply situated 
at the back of the neck. (3) Extension 
; the petrosal sinuses may lead to thrombosis of 
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the cavernous simis, and to subsequent exophthalmos^^ 
chemoeie, oedema of tlie eyelids, periorbital abscrac,'! 
or panophthalmitis. 

In the later stages the symptoms are ehiefly those;:! 
of pyaemia, of which the piilm.onary compUcations, T 
8uch as broncho or pleuro-pneumonia, empyema 
gangrene of the lungs are the most common. Sefora "* 
death occurs there may, in addition, be pericarditis, 
acute suppuration of the joints, splenic enlargen 
offensive diarrhoea ; and the general apathetic condition 
of the patient from toxic infection may closely simulate 
enteric fever. Occasionally meningitis masks all othet 
symptoms. 

Diagnosis, — The occurrence of rigors in a middle 
ear suppuration, unless there are other causes to account 
fur them, is practically pathognomonic of lateral sinuB 
thrombosis, especially if optic nemitis is present. K 
the head symptoms arc prominent, the diagnof 
to be made from meningitis or an intracranial abscess 
(see p. 264). 

In any case of illness in which head-symptoms s 
present and rigors occur, the ears should be carefully i 
examined. If this precaution is neglected lateral 
sinus thrombosis may be mistaken for enteric fevoi^ 
mihary tuberculosis, malignant endocarditis or malaria; 
or, if the pulmonary symptoms predominate, for pleuFQ>> 
pneumonia. 

Treatment. — The principles of treatment are to fredy' 
expose the sinus and completely remove the infecte 
clot, without permitting any particles of it to be swepH 
ofF into the general circulation. In some cases the 
operation is extremely easy ; in others, if the disease 
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is extensive, it may be practically impoasible to com- 
pletely remove the infected clot. 

The first step is to perform the complete mastoid 
operation, except in cases of acute inflammation of the 
mastoid when Schwartze's operation may be sufficient. 
The bone is chiselled away in a backward direction 
along the line of diseased bone, so as to expose the onter 
wall of the ainus for at least half an inch above and 
below the infected areA. The metliod of procedure now 
depends on the condition found. Normally the sinus 
pulsates and ih of a bluish grey colour. If thrombosed, 
the wall of the sinus may be of a yellow or dark purplish 
colour and may not pulsate ; but neither the discolora- 
tion nor the absence of pulsation is an absolutely reliable 
sign of thrombosis. If the sinus ia covered with granula- 
tions or purulent lymph it is sometimes impossible to 
say whether it is thrombosed or not, especially if the 
clot 19 limited and parietal. 

Palpation of the sinvs with the finger or aspirating 
of the sinus with a hollow needle are sometimes 
advised as aids to diagnosis. Both these procedures 
are dangerous, owing to the risk of dislodging a small 
fragment of the infected clot, which may easily 
occur if the clot does not completely obliterate 
the sinus. Also from a diagnostic point of view 
the withdrawal of blood by the aspirating needle 
does not negative the presence of a parietal thrombus. 

The first question to decide is whether there is throm- 
bosis, or whether the symptoms may not be due to 
septic absorption from an abscess round the lateral 
sinus, 

1, If, from the clinical symptoms and the ftp|K!arurU'0 
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of the sinus wall, tlie diagnosis is doubtful, the 
should not be opened, but the wound should be carefuUi 
cleansed, lightly packed witli gauze, and left open, 
no account should any granulations on the sinus wall' 
be curetted away, and during the operation the sinna' 
should be disturbed aa little as possible. 

In exposing the lateral sinus it is wiser to use the 
gouge or chisel rather than the bone forceps or burr, 
as by the former method there ia leas risk of the ainuB 
wall being disturbed and of particle-a of septic clot being 
dislodged and carried into the circulation. 

2. When it ia certain that thrombosis exists, the first 
step is to isolate the infected area, before the sinus ia 
in any way interfered with. 

A plug of gauze ia inserted between the sinue and ItB' 
outer wall, so as to completely obhterate its lumen at 
least half an inch above and below the thrombus. The 
outer wall of the sinus is then freely sHt up, the clot 
being removed by gentle curetting and the sinus swabbed 
out with a atrong antiseptic aolution and lightly plugged 
with a strip of gauze. After cleansing the operation 
wound cavity it ia also lightly plugged with gauze and 
left open. 

If the infected tlirombua ia hmitcd and hafi ap- 
parently healthy clot on each side of it, some autbori* 
ties advise that it ia only neeeaaary to curette away the 
septic portion. It is possible that auch treatment may 
have a favourable result, but tlie procedure ia somewhat ' 
dangerous. II is only juBlifiahh if there have 6ee» 
no constitutional symptoms of septic infection. That ia, 
if there have been no rigora, no pyrexia, and if the 
thrombosis haa been merely accidentally diacovered 
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Iduring the course of the mastoid operation. Even in 

I these caaoa symptoms of pyaemia may occur later on, 

' owing to the apparently normal clot having already 

become infected. In any case Ike obstructing dot 

^should never he curetted away until the lumen of the 

' ginus has been carefully oblite.rated, as IMre is no doubt 

[ thai the curetting away of a thrombus from the 

Uncer end oj the sinus untU bleeding occurs has in some 

cases been responsible for the occurrence of subsegueni 

pyaemia. 

If the operation has been Buceessful, the temperature 
becomes normal and the other symptoms rapidly 
disappear. The wound should be redressed within 
twenty- four to forty- eight hours, depending on 
I the condition found on operation. Tho plug- 
glngs between the wall of tho sinus and t!ie 
bone should not be removed until the third day, and 
then carefully, in case of haemorrhage. If this takes 
place the sinus must bo re-plugged. The after-treatment 
consists in re-drossing the wound daily or every second 
L -day, special core being taken to allow of free drainage. 



L^ation of the Jugular Vein. — ^As has already been 

stated, it is necessary to completely remove all the 

infective clot. If this cannot bo done by the operation 

^ aJreody described, owing to tlie clot extending too low 

F down, it becomes necessary to ligature the jugular 

vein. 

The indications for this operation in connexion with 
l&teral sinus thromBosis are still under discussion. 
Owing to tho large proportion of cases which end fatally, 
L|t is wiser, in cases of doubt, to do a too extensive opera- 
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tion than to leave behind any of the infective clot, 
it is well known tliat if the first operation is not aucci 
further operations are usually ot little value owing to the 
infection having already become general. 

As an argument against hgation of tlie jugular vein 
it is asserted that it favours cxtenaion of the thrombus 
along the veins communicating with the jugular bulb, 
especially along the inferior petrosal and cavernous 
BJnuaea ; and cases liave been mentioned wliere, as the 
result of tliia back pressure, acute inflammation of the 
cerebetlura lias taken place. 

It must be remembered that the jugular vein should 
only be ligatured if it is impossible io (Miterate the 
sinus below the thrombus in those cases in which the 
symptoms point to the onset of a general infection 
of the circulation, Aa the jugular vein is the chief 
route by which this infection takes place, it seema & 
matter of common sense that it should be hgatured. 
Although extension of the infection along other veins 
may take place after ligation of the jugular vein, it ia 
impossible to say whether the result is post or jtro'pter 
hoc. 

Indications for ligation of the Jugular Vein may bo 
summarized aa follows :■ — 

I. After exposvre of the Lateral Sinus.—(a) Whi 
the occurrence of rigors show that the general circulati< 
haa become infcct«d and it ia impossible to obhterftt 
tlie lateral sinus below the lower limit of the throml 
{b) If there ia thrombosis of the bulb of the juj 
vein. The diagnosis of this condition haa to be 
from the occurrence of rigors in a middle ear suppuratii 
in which there is no sign of disease of the lateral ainoB^ 
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The probability of the diagnosis being correct ia strength- 
ened by the presence of granulations or carious bone on 
the floor of the tympanic cavity. 

2. Before expo.iure of the. Lateral Sinus. — As the 
first stop of the operation, (a) Wlien it is certain there 
is thrombosis of the jugular vein itself, (b) When the 
general condition of the patient, fi'om septic infection, 
is so serious that a prolonged operation seems impossible. 
In these cases, after tying the jugular, the lateral sinua 
ia rapidly exiioaed, incised, ita contents curetted out 
and lightly plugged. The operation, if necessary, is 
completed next day. (c) If, at a previous operation, 
the lateral sinus waa merely exposed but not opened, 
and if afterwards symptoms point to involvement of 
the sinua. 

The lechviquc. of ligaturing the Jugular Vein. — This 
is a simple procedure, and is described in the text books 
of general aurgery. 

The vein ia exposed at the level where it is Joined by 
the common facial vein. If the thrombus is above this 
point, the jugular vein should be tied between two liga- 
tures above the entrance of tlie common facial vein. 
If the thrombus extends below this point then the 
common facial must also he ligatured. After cutting 
through the vein between the ligatures its upper portion 
is dissected upwards and brought into the upper margin 
of the neck wound, which is now closed. The surgeon 
then turns to the mastoid cavity and exposes the sinus 
as far down as it is possible towards the bulb of the 
jugular foaaa. After obliterating the lumen of the sinus 
above the clot by inserting a piece of gauze between the 
trone and its outer wall, it ia now freely opened, its outer 
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wall cut away, and the contents gently curetted out. 
The lower portion of the sinus with the upper part <A 
the jugular vein ia now washed through with a weak 
solution of hiniodide of mercury. The nozzle of the 
syringe is inserted into the lower opening of the sinus, and 
the fluid syringed through so that it flows out of the end 
of the vein which haa been brought into the neck. 
The end of the jugular vein is kept in position in the 
upper margin of the wound in the neck by means of a 
suture, and the wound behind the ear is plugged with 
gauze. The ordinary dressings are now applied. The- 
oretically the correct treatment In thrombosis ia to expose 
the sinus, bulb of the jugular and the jugular vein 
throughout their whole length. This has been done in 
several cases, but the anatomical position of tbe 
jugular fossa makes the procedure by no means an easy 
one. 

Terminations. — 1 . // mo operation is do»e.— The result 
ia usually fatal from resulting meningitis, intracranial 
abscess {usually cerebellar) or extension of the throm- 
bosis in other directions, resulting in pyaemia, which 
may last two or three months before death takes 
place. Recovery, however, is possible from the throm- 
bus on each side of the septic clot becoming organized 
and the contents of the sinua draining into the mastoid 
cavity. 

2. II an operalion is done. — Tlie prognosis of recovery 
ia more favourable in proportion as the general symp- 
toms are alight, the thrombus limited in extent, and the 
shortness of its duration before the operation. 

In spite of the most extensive operative measures 
death may take place owing to the operation having 
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been performed too late, so that the infected thrombus 
cannot be completely removed, or owing to general 
pyaemic infection having already oeeurred. 

Witli regard to ligation of the jugular vein, there is 
no doubt that many cases recover aa the result of this 
operation, which would otherwise have died. 

INTRAOBANIAL ABSCESS.— Intracranial abBcesa is almost 
invariably the result of chronic middle suppuration. 
It may, however, occur in the course of an acute sup- 
puration, even without perforation of the tympanic 
membrane. As a rule an inlracraniul abscess of oiilic 
origin is situated dose lo the surface of Ike brain, in close 
relationship to the area of diseased bone through which 
the infection has spread. Sometimes the bone disease 
can be traced as tar as the dura ; in other cases 
adhesions unite the surface of the bone, the dura 
mater, and the siirface of the brain together, and 
occasionally a fistula will be found leading into the 
brain substance towards the abscess cavity. Occasion- 
ally the abscess is dee])iy situated, so that there is 
apparently no communication between the brain abscess 
and the diseased bone of the mastoid process. The 
infection in these cases has probably been carried to 
the brain by means of blood vessels or lymphatics. 

Intracranial abscess is most common I>etween the 
ages of ten and thirty. In 100 cases which I collect«d 
from the records of the London Hospital, I found that in 
children under ten years of age, temporo-sphenoidal 
abscess occurred in 87 per cent and cerebellar only in 
13 percent., whereas in adults cerebral abscess occurred 
in 65 per cent, and cerebellar in 35 per cent. A cerebral 




DISEASES OF THE EAR 

and cerebellar abscesa occurred together only in 5 
per cent, of the cases. Occasionally there are multiple 
abacesaea in the temporo-sphenoidal lobe or cerebelJiira ; 
this however ia very rare, and is usually the reaiilt of 
pyaemia. If of recent origin, the walls of the abscess 
cavity may he irregular and indefinite, but in the more 
chronic conditions it is surrounded by a capsule. The 
size of the abscess varies ; a teinporo-aphonoidal abaeeaa 
may becomo very largo. 

Attic auppuration tends to load to temporo-aplien- 
oidal abaccsa ; diseaao of tJio poatcrior group of mastoid 
cells to abacpas of the lateral lobe of the eerelwllum. In 
internal ear suppuration, if an intracranial abscess 
occurs, it ia usually situated in the cerebellum opposite 
to the internal auditory meatus. 

Symptoms. — The symptoms depend on the size of 
the abscess and at what period of the disease the patient 
first comes under observation. If the abscess is large and 
situated in the temporo-aphenoidal lobe, the symptoms 
of intracranial pressure will be well marked. On the 
other hand, a small abscess of the cerebellum may show 
no sign of its existence until death suddenly occura from 
its rupture, or from pressure on the respiratory centre. 

The course of an intracranial absce.^ may be divided 
into four stages ; the initial stage, the latent atage, the 
stage of manifest symptoma, and the t«rminal atage. 

In the initial stage there may be headache, sl^ht 
pyrexia or even a rigor, and occasional attacks of vomit- 
ing. These symptoms may rapidly subside and the 
condition becomes latent. 

The latent stage may exist for a considerable* time, 
perhaps a year or two, it is difficult to say how long, 
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untU suddenly tlie marked syniptoiiiB of an intracranial 
lesion raukc their appearance. 

During the period of latency the patient, however, ia 
not in a good 8tat« of hoaltli. Tliere may bo attacks 
of headaclie, a diBincIination to work, or aonie change 
may be noticed in the temper or habi(« of tlio patient, 
who may from time to time do some eccentric wtion. 

The manifesl aymplotna of intracranial aupjiuration 
are for convenience divided into three groups, namely, 
general symptoms, ayniptoma duo to intracranial 
pressure and localizing symptoms. 

1. The general symptoms are due to septic ahsuq)tion, 
and conaist chiefly in lassitude, a general fooling of 
malaise, constipation and loss of appetit«. With this 
there is often much wasting, and the patient may have 
a peculiar yellowish or muddy looking complexion. 

2. Symptoms of Intracranial pressure. — The tnost 
prominent syniptoma are; (a) heaihu-hc, which may l)e 
general, but in tempore ■aplienoidal abscess may Ijo 
referred to that side, or in cerebellar abscess to the 
occiput ; (h) vomiting of an irresponsible, gushing 
character, having no relation to the taking of food ; 
this is more marked in cerebellar than in cerebral 
abscess ; (c) optic neuritis, which is an important sign 
when present : it is usually double-aided, although 
frequently more marked on the affected side ; {rf) a 
MAnormat temperature ; in the initial stage it may have 
been sUghtly above normal ; (e) o slow bounding pulse, 
Irequently not amounting to more than iifty beats per 
minute. 

As the intracranial pressure increases, a marked change 
§ in the mental condition of the patient becomes apparent. 
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There may bo apatliy, slowness of compreliension of 
speech, and slowness in answering questions (the so- 
called slow cerebration) ; or there may be attacks at 
comploto forgotfulness or mental aberration ; or at 
one timo tbi patient may ait for hours in a somi-sorano- 
lent state, and at another time may be in a condition 
of mental excitement almost bordering on delirium. 
In tbe later stages there is an increasing drowsiness, 
and a tendency to lie curled up in bed with flexed 
extremities. 

3. Localizing symptoms. — Although theoretically it 
may appear easy to distinguish between a cerebral and 
cerebellar aljaccss, fram a practical point of view it 
often extremely dilRcult. (a) In favour of lemporo- ■] 
sphenoidal abscess are symptoms of cerebral compression, 
such as paralysis of the opposite side, a slow bounding 
pulse, a subnormal temperature, and drowsiness eventu- 
ally ending in coma. If situated on the loft aide, there 
may be aphasia, and if the abaceaa ia very large there 
may be optic amnesia. An additional important 
symptom is deafness of tlie opposite side, duo to proasuie 
on the auditory centre, (b) In favour of cere&etior' 
abscess are attacks of vertigo, a staggering gait, nysta^i 
mus, facial paralysis of the same aide, rigidity of 
neck muscles, absence of the patellar reflex, and pai 
or paralysis of the extremities. In cerebellar 
the attacks of vomiting and the optic neuritis are 
to be more marked than in ternporo -sphenoidal abaceaa 

Termina/ slage — If the abaeeas ia not opened by 
operation, death sooner or later occurs. It is possible, 
however (although it must be an exceedingly rare 
occurrence), for spontaneous cure to take place from 
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the abscess draining into the middle ear. In teniporo- 
sphenoidal abscess death takes place from the increased 
intracranial pressure causing gradual paralysin of its 
functions. In cerebellar abscess, owing to pressure 
on the respiratory centres, the breathing may become 
very irregular, and sometimes Choyne-Stokes in char- 
acter ; death may occur unexpectedly from sudden 
cessation of the respiration. As a rule, the terminal 
stage is hastened by tho abscess rupturing into the 
ventricles, or giving rise to acute lepto- meningitis or 
general septicaemia. 

Diagnosis.— It must be borne in mind that occa- 
sionally the Bymptoms of an intracranial lesion may 
at once disappear by the simple opening of the antrum, 
or tliB performance of the complete mastoid operation. 
This is especially so in children, in whom all the cardinal 
symptoms of meningitis may occur as the result of 
retention of pus within the tympanic or mastoid cavity. 
In adults, however, it is extremely unusual for disease 
of the bone, limited to tho mastoid process or middle 
ear, to give rise to any such symptoms. Whenever 
an intracranial lesion is suspected, the ears ehould be 
examined. If they art normaJ, an inlracranial lesion 
of otilic origin may he exclvded. If a middle ear 
suppuration exists, the question arises whether the 
intracranial condition is duo to the aural affection, or 
whether it is merely coincidental. Examination of 
tho oar and mastoid region is of the greatest importance. 
If there is evidence of a chronic middle ear suppuration, 
accompanied by lieadache on tho affeclcd side and pain 
on pressure over the mastoid, or some external sign 
^Lpointing to an inflammatory afEeclion of this region, 
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it may be presumed that the primary cause of the 
intracranial lesion lies within the eur. Diagnostic 
mistake-s liave been made in the case of au otorrboea 
occurring in the course of intracranial tumour, enteric 
fever, malignant endocarditis or uraemia. It is wiser 
to assume that the intracranial trouble is secondary 
to the aural aHectioti, unless this can be excluded. 
After an intracranial lesion has been diagnosed, it is 
necessary to decide its character and situation. For 
the sake of clearness the chief points in tLe diSereatial 
diagnosis of intracranial suppurative lesions may again 
be given, 

1. In inaninjitis. — The onset is sudden. There ia 
an irregular pyrexia accompanied by mental irritability,, 
rapid pulse, retraction of the neck, squint, and twitch- 
ings, spasms or irregular paralyses of the face or ex- 
tremities. 

2. In laleral sinus thrombosis the onset is usually 
sudden, being ushered in by recurrent rigors. In spite 
of bead symptoms the mental condition remains clear. 

3. In intracranial abcees the onset is more gradual, 
and is accompanied by attacks of vomiting, increasing 
headache, optic neuritis, slow pulse, and a subnormal 
temperature. 

It must not. be forgotten that one or more of 
these compUcations may co-exist, so that it may be 
almost impossible to exactly determine the existing 
condition. The character of the temperature is a very 
important symptom. If repeated rigors occur, whatever 
other coniplications may exist, thrombosis may be 
diagnosed. Similarly, a high irregular tomperatm'e ia 
not compatible with a simple intracranial abscess ; 
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it means the ons«t of meningitis or some oilier com- 
plication. 

Treatment. — The abscess nmat bo opened and 
drained The radical mastoid oporation is porformed 
in the ordinary way. 

The condition found will assist Ibe Hui^oon in deter- 
mining what {tart of the brain he should firat explore. 
When the bone diMease spreads upwards, involving the 
attic region or the tcgmen tynipaui, the abscess sliould 
be sought for in the temporo-sphenoidal lobe. It, how- 
ever, tlie disease spreads backwards, especially if there 
be an abscess round the sinus, or inwards along the 
petrous bone, the cerebellum should be first examined. 

Technique of exploring for a temporo-sphenoidal 
abscess. — The wound cavity is first cleansed with 
biniodide of mercury solution, and its deeper parts 
lightly plugged with sterilized gauze. The bone is 
now chiselled away in an upward direction, so as to 
expose the dura mater at the base of fclie middle 
fossa. The opening should nob be lai^er than a shilling 
in size. In favour of the presence of a temporo-sphe- 
noidal abscess is congestion or discoloration of the 
Ldura mater and increasing tension of intracranial 
I, causing the dura mater to slightly bulge into 
jiie wound cavity : another suggestive symptom is 

3 absence of pulsation. With a tenotomy knife the 
ira mater is now cut through by a cross-incision, 
the small flaps being then reflected. The brain is 
explored by means of a pan- of fine-pointed Listen's 
forceps, which are inserted, with a decided thrust, in 
an upward and inward direction for a distance of not 
i than It inches. The abscess is usually situated 
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near t)ie surface, and as a result of tiiia puncture 
pours out. If the abscess is not struck at the first 
attempt, the forceps should be withdrawn and the brain 
again explored in a forward, backward, or more inward 
direction. After the abscess lias been found, the 
points of the forceps may be slightly opened to allow 
of free drainage of the pus. Afl«r most of the pus 
has drained away, an india-rubber tube is inserted into 
the absoeas cavity bejore Ike forcfps are removed. If 
pus continues to esudo from tlie outer extremity of 
the tube, showing it is in position, the forceps may 
now be removed. A single drainage tube is sufficient, 
but it should be of large size. Tlie tube is kept 
in position by a suture uniting it to the edge of 
tl\e skin incision. The surrounding parts are now 
cleansed with a mild antiseptic solution and gently 
packed. Those cases appear to do best in which the 
abscess cavity is not irrigated, and in which the surgical 
manipulations have been carried out as rapidly and 
gently as possible. After the operation, Ihe pulse 
and respiration improve, and all the symptoms of 
cerebral pressure rapidly subside, so that even within 
twenty-four hours the patient may have almost recovered 
his normal mental condition with complct« abatement 
of his previous severe headache. The outer dressings 
of the wound should be removed daily, exposing the 
tube so as to make certain that the abscei^ la draining 
freely. As the discharge ceases and the abscess cavity 
diminishes in size, the intracranial pressure will tend 
to push out the tube ; it should be gradually shortened 
and eventually removed after the discharge has 
completely ceased. 
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Technique of exploring for a cerebellar abscess. — A 
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cerebellar abscess may either be superficial or deep. The 
superficial abBcess is usually associated with disease of 
the posterior mastoid cells, or as a result of an abscess 
round the sinus, and is situated close to the outer 
surface of the lateral lobe just beneath the tentorium. 
The deeply placed abscess is either the result of disease 
of the petrous bone anteriorly, or a complication of 
internal ear suppuration : it is situated in the anterior 
inferior portion of the lateral lobe, cloee to the internal 
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auditory meatua. In the case of tlio superficial 
abscess the cerebellum must be explored beliind the 
lateral sinus, but iu front of it for the deeply placed 



1. In exploring the cerebellum behind the lateral 
sinus, the bone is removed by the chisel or bone forceps 
for an area of one square inch, having the posterior 
margin of the lateral sinus for its anterior upper 
boundary. 

After incising the dura mater behind the lateral 
sinus, the cerebellum is explored in a forward and 
inward direction. If, however, the abscess is not 
discovered at the first attempt, the cerebellum should 
be explored in other directions. 

2. To explore the cerebeUum in front of the lateral 
ainiis, the bone should be removed between the sinnB 
behind and semicircular canals in front, thus exposing 
the triangular area of dura mater which corresponds 
to the surface of the cerebellum lying behind and below 
the internal auditory meatus. In exploring the cere- 
beUum in this situation, care must be taken not to go too 
far inwards and forwards. 

The Insertion of a draim^e tube and the after- 
treatment is similar to that for temporo-sphcnoidal 



During the course of exploration of the cerebellum, 
it sometimes happens that respiration suddenly ceases 
owing to pressure on the respiratory centre. If this 
occurs, artificial respiration should be carried out 
whilst the surgeon continues the operation. As soon 
as the abscess lias been evacuated, natural respiration 
will be quickly resumed. 
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Prognosis. — ^As has already been stated, an intra- 
cranial abscess almost invariably results in death, 
unless evacuated by means of operation. According 
to the records of the London Hospital, recovery took 
place in 20 per cent, of the cases operated on for cerebral 
abscess and 10 per cent, of the cerebellar. Other 
statistics give much higher percentages of recovery, 
but it must be remembered that in hospital patients 
a great many cases are only first seen by the surgeon 
when almost in a moribund condition, so that the 
operation is perhaps only performed as a foriom hope. 
Sometimes the symptoms continue owing to the presence 
of another abscess ; at other times tlie symptoms of 
intracranial pressure occur later on from the formation 
of a cyst at the site of the abscess ; in other cases, in 
spite of recovery from the abscess, there may be attacks 
of severe headache, or cerebral irritation, or epileptiform 
seizures as the result of post-operative adhesions. 



CHAPTER XII 

DISEASES OF THE INTERNAL EAR 

The Internal Ear consists of the labyrinth, auditory 
nerve, and its central origin witliin the brain, but in 
considering the diseases of the internal ear we are prac- 
tically limited to those occurring within the labyrinth. 

As a rare condition the int«rnal ear may be primarily 
afieeted by inflammations or haemorrha.ges, but as a 
rule it is secondarily involved, and most frequently as 
a result of middle ear disease. 

Although from the subjective and clinical symptoma 
it may not be difficult to diagnose a lesion of the inter- 
nal ear, yet it is sometimes impossible to definitely 
decide whether the lesion is situated in the labyrinth, 
in the auditory nerve, or in its central origin in the 

1. The auditory centre in the brain may be tem- 
porarily or permanently destroyed by shock, concussion, 
traumatism, or pressure from an intracranial tumour, 
abscess, or haemorrhage. 

2. The auditory nerve may be injured in any part 
of its course from the brain to the labyrinth by a frac- 
ture of the base of the skull or from pressure of a gumma 
or other tumour. It may also be affected by certain 
drugs, such as lead, arsenic and mercuiy. 
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3. Within the labyrinth, temporary or permanent 
injury may be caiised.by concussion from loud sounds, 
by traumatism, haemorrhages, or sudden changes of 
air-pressure as in divers and aeronauts. Working 
continimlly in a loud noiso in some way affects tlie 
nerve t*irminftla, a fact wliicli is clearly shown by the 
high proportion of casas of nervo deafneaa occurring 
in hoilermakers and rivetors. 

4. Many other conditions, such as vasomotor changes, 
poorness of nutrition, or the toxic action of certain 
drugs audi as quinine, salicylic acid, or tobacco, pro- 
bably affect botli the auditory nerve itself and its 
terminals within the labyrinth. 

5. Middle ear disease is by far the commonest second- 
ary cause. In otosclerosis the symptoms of internal 
ear disease may occur before those of the middle ear, 
but more frequently it follows the middle ear affection. 
In chronic catarrh with adliesions, involvement of the 
jnt«rnal ear is a late and gradual process. In acute 
inflammation or suppuration of the middle ear, owing 
to increased vascular congestion or transient inflam- 
mation of the labyrinth, symptoms of internal ear 
disease may occur, but usually soon subside. Absolute 
destruction of the internal ear, however, may occur aa 
the result of an acute inflammatory or suppurative 

' process which has extended to it from the middle ear, 
I usually in the course of a chronic middle ear suppuration. 

6. Internal ear disease may also result from acute 
Specific fevers (especially scarlet fever, mumps and enteric 
fever), syphilis or tuberculosis. The latter, however, 
is almost invariably due to direct extension of the 
tuberculous process from the middle ear. 



DISEASES OF THE EAR 

7. As the result of raeningitia or cerebro-spinal 
meningitis the labyrinth may become involved in the 
inflammatory process which has extended along the 
internal auditory meatus. 

Symptoms of Internal Ear Disease. — The chief 
symptoms of internal ear disease are tinnitus, vertigo, 
hyperaesthesia acustica and deafness. Tliese symptoms 
may occur singly or together, and in varying propor- 
tion to one another. Their onset may be andden 
or insidious, their course slow or rapid, temporary or 
permanent. 

Deafness. — ^Mention has already been made of the 
various tests which are used to distinguish between a 
lesion of the conductive and perceptive portion of the 
auditory apparatus (p. 72). Characteristic of internal 
ear deafness is marked loss of the hearing power for 
high notes by air conduction, to.retber with marked 
diminution or absence of bone conduction. In addi- 
tion Weber's test is referred to the sound side, 
" Rinne " is positive and shortened, and Gelle'a test ia 
positive. As a rule when the deafness is slight, al- 
though the watch may not be heard, speech ia still 
heard a considerable distance off. The onset of deaf- 
ness may be sudden as in the case of acute infiam- 
matory conditions of the internal ear, or insidious, 
when it ia a sequela of otosclerosis or chronic middle 
ear catarrh. It is usually progressive and does not 
vary with regard to the weather or time of year, 
although frequently there may be temporary increaae 
of the deafness as the result of mental or physical 
tiredness. 

Tinnilua. — Although tinnitus is a symptom of in- 
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L irritability of the auditory nerve, yet in many 
cases it may occur from some external canso, or as 
the result of some central or peripheral reflex irritatioa 
without there being any disease of the labyrinth. 

The subjective noises vary very greatly ; they may 
be of higli or low pit«li, or they may be simple or com- 
plex in character, and may bo compared by the patient 
to all kinds of external noises. Wlion occurring 
secondary to middle ear disease they are usually at 
first intermittent, and it is only in the lator stages 
that they become constant and unbearable. On the other 
hand, if due to some labyrinthino disturbance or to 
some reflex irritation, they may start with extreme 
suddenness and intensity. Subjective noises are more 
worrying to individuals of a neurotic tomporament, and 
become more notieoablo in proportion to the tinietness 
of tho patient's surroundings. For the sake of clear- 
nes.9 the most intporlanl cause.t oj iinnitits may be 
again mentioned : they are {1) Irritation or pressure 
w;itliin the external ear, such as may occur from impacted 
cerumen. (2) Acute middle oar catarrh or auppuration, 
probably by causing hyperaemia within the labyrinth. 
(3) Clironic middle ear catarrh or otosclerosis fram 
extension of the pathological changes to tho labyrinth 
from the middle ear. (4) Vasomotor changes as seen 
in arteriosclerosis, anaemia or plethora. (5) Nervous 
tinnitus, that is, subjective noises occurring without 
any obvious cause, is usually found in the neurotic or 
neurasthenic. It is, however, sometimes met with in 
patients who in other respects are apparently liealthy. 
(6) Tinnitus may also be an early symptom of an intra- 
.nlal tumour or o 
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Hallucinatiuns of sound, rather than simple Qoisea, 
usually only occur in those mentally affected. 

Vertigo. — ^There are many eauses giving rise to vertigo, 
but only those which are of aural origin will now be 
considered. Vertigo may be produced reflesly from 
syringing the ear {eapecially with cold water), from the 
presence of foreign bodies within the auditory canal, 
or from sudden explosive noises. It may occur as a 
result of marked retraction of the tympanic membrane, 
or of forcible inflation of the middle ear, or in the course 
of chronic middle ear catarrh or otosclerosis. Like 
tinnitus, it may also be due to hyperaemia, inflam- 
mation, or flome cireulatory disturbance within the 
labyrinth, or be a symptom of a cerebellar abscess or 
intracranial tumour. 

Although the clinical symptoms may point to the. 
vertigo being caused by a lesion of the semicircular 
canals, yet in most cases it is associated with the other 
symptoms of internal ear disease dependent upon some 
general disturbance of the labyrinth. The onset 
is usually sudden, but may vary greatly in ita 
intensity. There may be merely a slight swimming in 
the head or a swaying in the gait when walking, or on 
the other hand, the seizure may bo so severe as to 
simulate an attack of epilepsy. The attacks also vary 
greatly in their frequency. 

Vertigo due to a lesion of the semicircular canala.—ln 
these cases the vertigo is definite and peculiar in charac- 
ter. If there is irritation of the nerve terminals within 
the external semicircular canal the patient tends to 
faU towards the affected side, whilst the objects in 
front of him rotate in a horizontal plane. If, however, 
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the superior aemicircular canal be involved, t!ie patient 
tenda to fall forward and the objects appear to him 
to fly upwards. 

Caries of the external semioireular oanal ia not an 
unfreqiiont sequela of chronic middle ear suppuration, 
and is often accompanied by lateral nystagmus. 

Diagnosis of Internal Ear Disease. — In the diagnosis 
of internal ea,r di.soase, the greatest importance must 
be attached to tlie result of the teats of hearing, to 
which reference has already been made. Tlie diagnosis 
is further confirmed if the tympanic membrane ia 
norma], the Euatacliian tube patent, and if on 
inflation there is no improvement in hearing. In 
otosclerosis the middle ear may appear normal, but 
the tuning-fork teats will show signs of middle ear 
disease. Occasionally in otosclerosis the internal ear 
becomes involved at the same time as the middle ear, 
and then the tuning-fork testa may be somewhat indefi- 
nite. The diagnosis of a labyrinthine affection secondary 
to a middle ear inflammation or suppuration, or to 
some other external cause, is based on the occurrence 
of internal ear deafness accompanied by one or more 
of its characteristic symptoms. If the symptoms of 
internal ear disease occur without the middle ear being 
affected, a careful examination of the central nervous 
system should bo made to tncn.li/.e, if possible, the origin 
of the disease. 

Treatment of Internal Ear Disease. — If secondary to 
middle ear disease it is necessary to treat the primarj' 
cause. If there are no objective signs of middle ear 
disease, local treatment is useless ; in fact, inflation 
of the ear or massage may temporarily increase the 
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deikfness or give rise to tinnitus or vertigo. Similar^ 
ill otofwieroftJH, local tre.^tmont ia contrdindioated. la 
a Bimplo progressivo nerve de.ifneas, nothing very 
miioli can bo done. If the patient ia anaemic or 
ia oonvalnscing from aoma serious illness such as 
enteric fovor, the chief indications of treatment aro to 
restore the general health. Of internal reraediea the 
Iwst ia atryelinine, whieh should be begun in small 
doso.i and increased rapidly as far as can be done 
without any harmful effect. {For the treatment of thft 
acute varieties, aec Syphilia and Meniere's Disease.) 

The two most distressing symptoms for which ths 
patient seeks treatment are tinnitus and vertigo. 

Treatment of Tinnitus. — The treatment of tinnitus 
iti miiklle e.ir diw^aao has already been mentioned {see 
p. IHi). Any obvious condition such as anaemia, ple- 
thora, or circulatory disturbancea must be treated. 
If occurring in the course of internal car disease, in 
addition to sedatives, a rest cure may be tried. Oc- 
casionally counter-irritants over the mastoid process, 
or galvanism are of service. 

Recently, " Valyl," a preparation of valerian, has 
been strongly recommended as a remedy for tinnitus 
occurring in patients of a nervous or neurotic tempera- 
ment. Sometimes cliange of climate, especially to a 
high and dry altitude, or a sea voyage ia of great 
benefit. 

Operalioe Irealment has been suggested when the 
tinnitus is so distressing as to be no longer endurable. 
Attempts have been made to give relief by ligaturing 
the common carotid or dividing the auditory nerve at 
the internal auditory meatus ; these procedures have 
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not been suceeaaful, but aa a result of the operation 
hemiplegia or facial paralysia have occurred. 

Treatment ol Vertigo. — It is first nece,aeary to discover 
its cause, wliicli muat be treated. If the onset is sudden 
Eis in Meniere's Disease {see p. 279), rest in bed is essen- 
tial. To relieve congestion of the vessels, free purging 
is indicated, especially if the patient is plethoric. In 
addition a blister or leeches may be applied to the 
mastoid process ; the diet must be light, and if neces- 
sary limited to fluids, until the acute attack lias passed 
off. Considerable relief is often obtained by the appli- 
cation of cold compiTssses to the head and the giving 
of a mustard bath to the feet. Of the internal medi- 
cines the most beneficial are bromides. If syphilis is 
suspected, or if there are any signs of arterioaclorosis, 
potassium iodide should bo given in combination with 
the bromides. If the character of the vertigo suggests 
irritation of the semicircular canals, especially if associa- 
ted with tinnitus, quinine is often of great benefit. It 
should bo given in large doses (from 3 to 5 gi-s, three 
times a day in combination with a drachm of dilute 
hydrobromlc acid), and continued for three or four 
weeks, and then gradually diminished. It must be 
remembered, however, that quinine occasionally increases 
the deafness and the subjective symptoms, in wiiich 
ease its administration must be at once stopped. 

After the acute attack has passed off, a feeling of giddi- 
ness may still romaui. The treatment should be con- 
tinued, thougji in a modified form, for a considerable 
period, and the greatest care taken with regard to diet 
and the avoidance of excitement. Anything which 
causes congestion of the head, such as over-smoking. 
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over- indulge nee in alcohol, mental strain, or over- 
exertion, will tend to cause a renewal of the attack. 

Operative Treatmtnl. — (1) Ossizviectomi). — This opera- 
tion is only justifiable if all other means of local and 
internal treatment have failed, and the attacks of vertigo 
are apparently due to increased pressure within the 
labyrinth as a result of retraction inwards of the mem- 
brane and ossicles. 

The conditions justifying thia operation, however, 
are extremely rare. 

(2) Removal of the aemicirculaT canals.— li from the 
symptoms a lesion of the semicircular canals can be 
diagnosed (usually the external), and if all local and 
intornal treatment has been unsuccessful, this operation 
may bo considered. If the patient is not very deaf 
lie must be warned of the probability of the operatioa 
making him so, tor although theoretically it should be 
possible to operate on the semicircular canals without in 
any way inj uring the cochlea, thia is very hable to occur. 

The teclinique of the operation is the same as that 
described for internal ear suppuration (p. 283). The 
chief dangers are facial paralysis and meningitis. 

Up to the present the records of the results of this 
operation are too few to determine its value, but it has 
already been successful in one or two cases. 

MENIERE'S DISEASE.— The term Meniere's Disease id 
applied to the sudden onset of nerve deafness accom- 
panied by signs of acute irritation of the nerve ter- 
minals witliin the labyrinth. The flrdt case was 
described by Meniere, who found the semicircular 
canals filled with haemorrhagic exudation, whilst 
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the cochlea was apparently DonnaL From this it 
was assumed tliat the condition was due to acute 
haemorrhagic eSusion within the semicircular canals. 
Although the clinical symptoms of the condition 
described by Meniere are now well recognized, it is uncer- 
tain whether they are really due to the pathological 
condition first described. 

Causes. — ^Tbe cause is usually obscure, but is attri- 
buted to over-exertion ; it usually occurs in a previously 
healthy adult. 

Symptoms. — The onset is markedly sudden. There 
may be a premonitory buzzing noise in the ears, and 
a feeling of giddiness ; as a rule the patient falls sud- 
denly to the ground without even having time to break 
his fall. There is rarely complete loss ^of consciousness, 
but if so it is momentary. The patient lies on the 
ground in a Btate of collapse ; there is usually extreme 
pallor and sweating of the face, and there is a feeling 
of nausea or actual vomiting. The vertigo may be so 
severe that if the attack occurs when the patient is 
alone, he may be unable to move for some considerable 
time. There Is usually marked tinnitus, and nystagmus 
may abo be present. One or both ears may be affected. 
The deafness is marked or complete, and tuning-fork 
testa show that it is duo to involvement of the internal 
ear. Examination of the middle ear and tympanic 
membrane show them to be normal. 

Course, of the Disease. — Consciousness rapidly re- 
turns ; the vomiting may last only a short time, but 
the giddiness and vertigo remain for a considerable 
period, and after these symptoms have passed off a 
staggering gait may be observed for a long time. The 
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tinnitus may disappear shortly after the attack, but 
sometimes continues even after total deafness has 
occurred. The attack varies very greatly in its inten- 
sity, and may last only for a few minutes or continue 
for two or three days. No recurrence may ever take 
plEtce, or, on the other liand, they may be frequent, 
occurring at varying intervals and of varying severity. 

Diagnosis. — The two chief conditions from which 
Meniere's Disease has to be diagnosed are 

(1) Meniere's Si/mptom-Comptex and (2) Epileptiform 
Seizure. — In tlie course of chronic middle ear catarrh, 
in arteriosclerosis, or as a result of increased pressure 
within the labyrinth from retraction of the tympanic 
membrane, symptoms very similar and almost as acute 
in onset as those of Meniere's Disease may possibly 
occur. This condition, however, is distinguished from 
true Meniere's Disease by the tuning-fork giving the 
tests for middle ear disease. 

In an epileptiform seizure there is always loss of 
consciousness, and although the aura preceding the 
attack may be referred to the ear and may be marked 
by a feeling of giddiness or the presence of tinnitus, yet 
after the attack has passed away tliese symptoms are 
found to have disappeared and the patient's hearing 
to be normal. 

Treatment. — Hest in bed is essential, preferably in 
a quiet and darkened room. The treatment is the 
same as that already described for vertigo. Bromide 
of potassium, in at least 20 grain doses tliree times a 
day, is probably more serviceable than any otiier drug. 
In order to favour the absorption of the exudation 
within the labyrinth, hypodermic injections of pilo- 
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carpine may be given every alternate day beginning 
with one-twelfth grain and increasing the dose gradu- 
ally to one-sixth grain. Potassium iodide is indicated 
if there is a ayphilitic history, and quinine may be tried 
up to the point of cinchonism if there is marked tinnitus. 

PrO'j)iosis. — Although partial recovery may be 
possible, as a rule the deafness remains comjilete, or 
only slight improvement takes place. 

INFLAHHATION OF THE LABYRINTH [Otitis Interna), 
— Labyrinth i no inflaTumation may either be non-snp- 
Byirative or suj)purativo :■ — 

(I) Noa-5uppurative Inftammation. — Ita chief causes 
are acute specific fevers, sypliilis, and more rarely acute 
middle ear suppuration, and jjurulent or eerebro-spinal 
meningitis. 

The chief symplome are a markedly increasing nerve 
deafness accompanied by tinnitus, vomiting and vertigo. 
Nystagmus may also be present, especially if the semi- 
circular canals are involved. 

The treatment con<jists in keeping the patient in 
bed, fever diet, free purging and the application of 
blisters or leeches to the mastoid process. In addition 
the primary condition must be treated. 

The prognosis ia uncertain. If occurring as a 
sequela of acute middle oar suppuration the condition 
ia usually transient ; if the result of specific fevers it 
may be permanent ; if sj^liiUtic in origin, the course 
of the disease is usually ao rapid aa to produce complete 
deafness unless the patient comes under observation 
vrithin two or tlu^e days of its onset. 

As a sequela of nieningiti:^ or cerebro-spinal meningitis. 
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the deafneaa is usually coiuploto aad permanent, and 
in addition there may for some time be a peculiar, 
waddling or staggering gait. 

2. Labyrinthine Suppuration. — Its cliief causes are 
suppuration of the middle ear, tuberculous disease, 
meningitis, pyaemia and injuries. 

The most freiiucnt route of infection is tlii-ough a 
Hstulous track in the horizontal semicircular canal, 
which is not uncommonly found as a result of choles- 
t«atomatouB formation. The labyrinth may be par- 
tially or completely involved. The disease may run 
an acute or chronic course. If acule there is pyrexia, 
marked vertigo, nausea or vomiting, deep-seated ear- 
Eiche and nystagmus, and with this a rapidly increasing 
nerve deafness. In tlie more chronic form, which is 
frequently due to tuberculous disease, the symptoma 
are not so well marked ; pain may be absent and the 
vertigo is not so characteristic, being more of the nature 
of a swimming sensation in the head, and there may 
be no vomiting, A rapid onset of nerve deafness accom- 
panied by nystagmus, together with one or more of the 
foregoing symptoms, is always suspicious of involvement 
of the internal ear. Facial paralysis occurring in the 
course of chronic suppuration of the middle ear ia also 
an important symptom. 

If the labyrinth is completely destroyed there may 
be no symptoms except complete deafness. 

Diagnosis.— The chief difficulty in diagnosis is that 
of cerebellar abscess. In cerebellar abscess there is a 
tendency tor the patient to fall towards the opposil* 
side of the lesion ; there may be optic neuritis, and 
the tuning-fork tests sliow the presence of middle ear 
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disease. In itUemat ear suppuration the gait ia of 
a swaying or staggering cliaracter, there is no optic 
neuritis, and tuning-fork teats are tliose of internal ear 



Treatment. — The complete mastoid oi>erutiou should 
be i)erformed and the posterior wall of the meatus 
removed as freely as possible. The wound cavity is 
then inspected. The moat usual sit« of a fistula is 
n the external semicircular canal. This may appear 
as a black spot, or through it pus may exude or 
granulations may protrude. Frequently granulations 
also cover tlio promontory, and on their removal a 
fistula may bo scon involving the internal ear. If 
the only apparent lesion is a fistula in tlio external 
eemicircular canal, the opening should be enlarged by 
means of a tiny gouge or chisel to ma liow far the 
disease extends. If there are no signs of suppuration 
within the canal it is not advisable to pnx'ced 
amy further, but the case should now be watched 
lor two or three days to see if the ayniptonis subside. 
H the symptoms continue, it may be necessary to 
completely open up the labyrinth. If, after performing 
liie complete mastoid operation, pus is seen to exude 
from the semicircular canal at the region of the pro- 
montory or one of the fenestrae, the internal ear should 
be thoroughly explored. 

The opening is made through the promontory by 
means of a small gouge, and any granulations arc care- 
fully curetted out. Similarly if there is a fistula »jf the 
external semicircular canal a fine probe should lie 
passed into it, and its outer wall removed until th« 
HvBBtibuIe is reached. A probe can now be panned 



284 



DISEASES OF THE EAR 



beneath the facial nerve from one opening to the other. 
In cases of suspected cerebellar abscess occurring in 
internal oar suppuration, the cerebellum should be 
reached through the median wall of the mastoid antrum 
at the posterior part of the labyrinth, or tlirougli the 
labyrinth itself, so as to expose any existing extradural 
abscess wliich, as the result of internal ear suppuration, 
may possibly be found on the posterior surface of the 
petrous bone. 

Prognosis is always grave owing to the frequency 
with which meningitis occurs. Operation gives a better 
chance of recovery. If recovery does take place, owing 
to the destruction of the labyrinth, complete deafness 
remains except in those rare instances where the disease 
has been limited to the semicircular canals. 



CHAPTER Xm 

DISEASES OF THE EAR Dl ACUTE IVTECnOUS 
AND OTHER DISEASES 

In acnte infectioos diseases aU tiie rurii^ conditjotia 
I of catarrii or inflanmatkn al the middle and intmial 
I ear may be m^t with, bat in aAfitioo they hare certain 
I clinical features niiieh are Torthy of meotiocL 

1. Measles. — Two rarietiea o{ otitis media occur 

a measles. 

{I) A middle ear tatarrh which usually occurs soon 

I after the appearance of the rash, and which may perhaps 

be considered as representing a tnie mea^lc^ eruption of 

the mucous membrane, and in which the only noticeable 

aymptom may be deafness. Occasionally the otitis 

media is more acute, but as a rule the inflammation 

I enb.tides without perforation. 

(2) Acute middle ear suppuration usually occurs later, 
[about the third week. It is probably duo to secondary 
f infection of the ear. Its course is the same as that of 
% a simple middle oar suppuration. 

Measles is said to bo a special cause of internal ear 
■deafness and of acquired deafmutism, but it is doubtful 
Ijiif this is the case. 

The catarrhal condition tends to run a very chronic 
f course, and for this rea,soh if the treatment, in netjledwl 
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in the earlier stages it may lead to chronic middle e 
catarrh. 

2. Scarlet Fever. — Scarlet fever is not only 
one of the most common causes of aural disease, but 
one of the most serious factors in the production 
deafness, owing to the destructive changes it frequently 
gives rise to within the tympanic cavity. 

According to statisticH, about i per cent, of all aural 
affections and 12 per cent, of all cases of middle ear 
suppuration are directly due to scarlet fever. 

{1) It may occur in the early days of the fever as a 
very acvte deatniclive form of middk ear svppuralion, 
which may rapidly extend to and involve the mastoid 
process. This virulent form is especially prone to 
occur if, in addition to the scarlet fever, diphtheritic 
infection is also present. So long as the true origin of 
scarlatina ia unknown it is impossible to say whether 
the disease is simply an extension of the inflammation 
along the Eustachian tubes, the result of acute ton- 
sillitis and pharyngitis occurring in the early stage of 
the disease, or whether it is the result of a true scarlatinal 
infection. 

(2) Aaite middie ear euppuralion may not occur until 
the period of desquamation, that ia about the third or 
fourth week. Although there may be rapid congestion 
of the tympanic membrane and spontaneous perfora- 
tion with marked destruction of the drum, yet, in spite 
of this, there is often a remarkable absence of pain. 

(3) Acute Inftammalion of the Internal Ear may also 
occur, usually as the result of extension of the middle 
ear disease. 
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Treatment.— In • tlie earlier stages of the disease 
owing to the rapidity with which middle oar snppiini- 
tion may occur, tho ears should be examinod at least 
once daily. As soon as the membrane becomes con- 
gested and bulges it should be inrised. This tiraoly 
nieasure frequently prevents extensive destruction of 
the membrane which otherwise may take place. There 
is a special tendency for the disease to resist treatment. 
In a lai^e proportion of cases the oaaiclea, the bony 
walla of the tympanic cavity, and the niantold cells 
become involved. Owing to this fact, it has recently 
been advised that the mastoid operation should be 
performed at an earlier period than is usually done in 
tha ordinary suppurative lesions of the middle ear. 
Prognosis. — When tho involvement of tho middle 
r is due to an extension of the inflammatory process 
along the Eustachian tubes, the usual result is com- 
plete recovery. Wlien, iiowever, there are extensive 
destructive changes within the tympanic cavity, or 
formation of post -suppurative adhesions, deafness of 
a greater or lesser degree remaias. If the internal ear 
has become involved in the inflammatory process, deaf- 
ness may be complete. Scarlet fever, as is well known, 
is one of the chief causes of acquired deafmiitism. 

3. Enteric Fever. — ^A middle ear inflammation 
or suppuration is not uncommon in the course of enteric 
fever, and generally occurs in the fourth or fifth week 
of the disea.se. It may occur as a simple middle ear 
catarrh which subsides, or as an acutn suppuration 
which may possibly end in involvement of the mastoid 
Owing to the severity of the constitutional disease 
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llie ear trouble usually escapes notice until the occur- 
rence of otorrhoca. For this roaaon routine examination 
of tlio (ftrs in advocatetl. During convalescenfo it may 
be noticed that t)io patient ia extronioly doaf, and on 
examination the deafness may bo found to be of the 
internal ear typo. Frequently complete recovery takee 
place as the patient gets stronger, so that in some of 
the cases the deafness is probably due to some patho- 
lexical change in the auditory narvo centre as a result 
of toxic poisoning. 

In all the infectious diseases any inflammatory affection 
of the throat should be treated as thoroughly as the 
general condition of the patient will allow. 

Inflation of the ears should not he done until the 
acute throat and car affection has subsided. As a rule 
adenoids and tonsils should not bo removed, except in 
the quiescent stage. Dr. Knyvott Gordon, MedJc^I 
Superintendent of the City of Manchester Fever Hos- 
pital, however, states that he never hesitates to remove 
adenoids and tonsils in such cases, even in the acutest 
stage of the throat affection, if they cause marked 
obstruction to breathing. 

4, Mumps. — ^Tho chief aural complication is involv- 

ment oE tlio labyrinth during the first few days of the 
disease. As a rule nothing pathological is found in the 
ear, and the patient remains absolutely deaf unless only 
one ear has been affected. 

5. Influenza. — As the result of an infiuental 
cold it is not uncommon to get a simple middle ear 
catarrh. A typical influenzal otitis has special clinical 
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features. The oaaet and course are rapid, and tho pain 
ia very severe. Blebs and liaemorrliagea may be found 
on the tjTiipanic membrane and external meatus. After 
perforation of tho drum the course may bo that of an 
ordinary middle oar suppuration, but there la a special 
tendency for acute mastoid inflammation to occur and 
tu have, as a complication, an extradural abscess. In 
some cases tho infection is so virulent as to causo death 
within a few days as tho result of meningitis. Inflam- 
mation of tlie internal ear may also occur, from 
which recovery may take place with or without per- 
manent nerve deafness, or death may occur later as the 
result of acute internal oar suppuration. Character- 
istic of influenzal aural complications is ttie persist- 
ence of otalgia or neuralgia of varying intensity for a 
considerable period after the acute symptoms have 
subsided. 

Treatment. — ^As in the case of infectioua fevers, as 
soon as indications arise for the performance of para- 
centesis or the mastoid operation, those operative 
measures should be carried out -promjMy. 

6. Tuberculosis. — ^The usual site of the disease 
is the tympanic cavity, but the tuberculous process 
not uncommonly spreads to the internal oar. The 
external oar ia rarely affected. 

The disease may bo primary, and it so, generally 
begins within the mastoid process. As a rule it ia 
secondary to tuberculous disease elsewhere in the body. 

The infection may reach the middle oar through tho 
Eustachian tube either from infected sputum in case.') 
of pulmonary phthisis, or from tuberculous disea.se of 
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adimoid vegptationa. In other casea tlio infentis^ 
seems to take place through the blood stream. 

It occurs far more frequently in children than j 
adults. 

The course of the disease may be either acut© or 
chronic, and one or both ears may he affected. 

In the acute form tliere may be slight pyrexia, 
fwicompanied by earache and otorrhoea, but tho pain 
and constitutional ayinptoms are seldom so well marked 
as in the ordinary acuto middle ear suppuration. 

In the earliest stages, before perforation tikes places, 
the tympanic membrane may be covered with small 
tubercles which rapidly lead to multiple perforations 
of the mem.brano ; or the membrane may be yellowish 
pink in colour and is found to be bulging, and on touching 
it with a probe it may be found to be resistant owing to 
the tympanic cavity being filled with soft tubercular 
hypertrophied mucous membrane. 

In the chronic and more usual form the course of 
the disease may be that of a simple middle oar sup- 
puration from wliich, however, it can usually be 
distinguished by certain special clinical features. In a 
typical case of tuberculous disease of the middlo ear 
the onset is painless, the chief subjective symptoms 
being a feehng of fullness in the head accompanied by 
tinnitus and a markedly increasing deafness. The 
discharge from the ear is slight, and may be intermittent 
and is sometimes sanious. Frequently it has a peculiar 
offensive smeU, and is of such an irritating character 
as to cause eczema of the auricle. Enlargement of 
the cervical lymphatic glands, eapociaUy the preauri- 
cular, is characteristic of tuberculous disease of the e 
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Facial paralysis is by no means unoommoD, occurring in 
about one-tbird of the cas»3. In a small child a pain- 
less chronic otorriioea accompanied by facial paralysis 
is almost pathognomonic of tuberculous disease. 

Objective Signs. — ^Multiple perforations of the mem- 
brane are typical of tuberculous disease. Frequently, 
however, the patient does not come under observa- 
tion until these small perforations have coalesced, 
and have already given rise to considerable destruction 
of the drum. 

Oodematous granulations lining the edges of the per- 
foration are suspicious of tuberculous disease. Caries 
of the walla of the tympanic cavity, eapecially of the 
promontory and the region of the aditus and external 
semicircular canal, frequently occurs, and in many cases 
involves the facial nerve. There may or may not be 
external signs of disease of the mastoid process. In 
primary tuberculosis of the mastoid proces-i, although 
a mastoid abscess may be present, there are usually 
no constitutional symptoms, nor pain, and on examina- 
tion of the oar perhaps only a few granulations will 
be seen coming from the upper posterior part of the 
tympanic cavity. 

Diagnosis. — A sudden diminution in hearing, wliich 
often seems out of all proportion to the pathological 
changes found within the ear is characteristic of tuber- 
culous disease ; it is frequently due to the involvement 
of the internal ear. The diagnosis is mode from the 
foregoing clinical symptoms, tho general appearanne 
of the patient, the presence of some tuliercular lexion 
elsewhere in the body, and tho family history. It 
^Ljnay be confirmed by examination of the diM^harge 
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or of the granulation tiaaue for tubercle bacilli. Absence "1 
of tubercle bacilli in no way negatives the diagnosis. 
A more confirinatory teat is inoculation of guinea-piga. 

Treat menf.^Unleaa otliorwiae contraindicated the 
treatment is operative. Tlio compkte mastoid opera- 
tion should bo porformod and all the diseased bona ■ 
should bo removed, if necessary freely exposing 
the dura mater and the lateral sinus. Special car© 
should be tjikon to thoroughly curotte away any granu- 
lations from within tlio tympanic cavity. If during 
the operation the disease is found to involve the coclilosi 
or semicircular canals, they should he frooly curetted;. 
in tlieao cases the fear of injuring the facial nerve 1 
seldom to be considered, as it usually has already 
occurred as the result of the tuberculous process. 
After the operation the posterior wound should b* 
left open. Any recurrent granulations sliould bo 
removed and the site of thoir origin touched with ^ 
solution of pure carbolic or lactic acid. 

In tuben^ulous disease, although there may be i 
external signs of involvement of the mastoid proc-eaa 
yet, in spit* of this, at the time of the operation extensivft 
bone disease may be found. The mastoid cells an 
frequently filled with pale, oedematous granulation^ 
and the bone may be so softened by caries that largft 
portions of it can often he removed by means of th« 
curette. Wlieu the tuberculous process extends to the 
dura mater it usually becomes very much thickened, 
and of a greyish nodular character. Curiously enough ■ 
meningitis rarely occurs as the result of direct extensioB J 
of the disease from the middle ear. If there is enlarge* I 
ment of the lymphatic glands they also must be removed, J 
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1 the general health of the patient is not good, oRpnoi»lly 
in children, it is wiser to perform tlio oponttioii in two 
stages. It ia sometimes advised to roniove the ginnda 
first, and afterwards perform the niastuid uiximtion. 
It seoms, however, wiser and a bettor siirgleal pnx«- 
dure to first remove the primary cause ; that is, the 
diseased bone within the mastoid proceiw. After tho 
mastoid operation, tlie onlai^emont of the glands, 
whieh m often partially due to septie infoctioii, may 
subside to a very largo extent. They oan then txj 
removed, two or three weeks after the primary oporatioii, 
under aseptic conditions. 

Operation is only justifiable if thoro is no pidnionui-y 
disease or, when present, if it is in a (^ondttioii nf 
quiesconce. 

Operation is ayniraindicuti'd if tkoro is iHi ^inisjieet 
of euro owing to the general condition, or if tliero 
is active pulmonary disease. 

Inoculation Treatment. — The inoculation of a 
tubercle vaccine, as laid down by 8ir A. E. Wright, 
has in many instances proved of groat sorviee, and 
under certain conditions may be tried as a pmlimiiiary 
to operation. It is more espocially indicated wliori 
tho tuberculous lesion is limited to the ear, and when 
there is no active pulmonary disease. When both oars 
are simultaneously affected and the onset of deafnosB 
is rapid and extreme, without there being any extonsivo 
signs of disease, it is often a difficult matter to decide 
wliat to do. Tlieorctically tho mastoid operation 
should be performed on both sides, but this is a severe 
measure from wliich the patient naturally slirinke. 
in such cases inoculation should be given a trial in the 
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hope that even if it does not cure it may arrest the 
diaeaae. Again, if the disease be localized to one ear 
with marked involvement of the cervical glands, very 
often, as the result of inoculation treatment, the glands 
rapidly diminish in aize owing to tlie arrested tuber- 
culous process. In any case the resisting power of the 
patient, aa tlie result of this treatment, will be increased, 
and on this account he should be better fitted for 
operative treatment later on. • 

Prognosis. — A guarded prognosis should always 
be given owing to the fact that tuberculous disease of 
the middle ear is rarely primary, although at first it 
may appear to be so as it may be impossible to 
discover other tuberculous lesions. The prognosis is 
more favourable if the pulmonary disease is alight or 
quiescent, if the patient is in good health, if the bone 
disease is limited, and if there is no facial paralysis, 
no enlargement of the glands, and no involvement of 
the internal ear. If all the diseased bone can be removed 
a cure may be obtained. Unfortunately, however, in 
spite of an apparent cure, relapses are frequent either 
owing to minute particles of tuberculous disease being 
left beJiind or from reinfection. Death is rarely due 
to meningitis except when it occurs in the course of 
general acute miliary tuberculosis, but it is usually due 
to pulmonary disease or to general tuberculosis. 

7. Syphilis.— The usual syphilitic lesions maybe 
met with in the auricle and osternal meatus. Ulceration 
and gummata may give rise to deformity of the auricle 
or stenosis of the auditory canal. 

Asa sequela to inflammation of the tonsils and pharynx, 
a, aimple middle-ear catarrh or auppuratioa may occur. 
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It is doubtful whether there is any special toudoncy 

for the oucuirence of chronic adhesive middle ear 

catarrh ; but the occurrence of sclerosis of tlie middle 

ear in early youth, in the children or grandchildren of 

fayphilitic parents, ia considered by some as a syphilitic 
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Internal Ear Disease. — ^In the tertiary or late 

londary stage the patient may become suddenly 
[)^af within a few days after the onset ; frequently 
impanied by vertigo, tinnitus and attacks of 
vomiting, and is due to inflammation of the labyrinth. 

In hereditary syphihs the same condition may be 
observed between the ages of sixteen and thirty, and 
IB often accompanied by interstitial keratitis. The 
onset as a rule is not so violent in its symptoms as in 
acquired syphilis. 

Treatment consists in the giving of iodide of 
potassium in large doses with injections of mercury. 
Politzer advises the hypodermic injection of a 2 per cent. 

lution of pilocarpine beginning with four minima 
id increasing the dose daily up to twelve minims. 

Prognosis. — In acquired syphilis, if treatment is 
begunwithinaday or two of the onset it may be possible 
for partial or complet« recovery to take place, but in 
congenital syphilis this is an extremely rare occurrence. 
Internal ear deafness is also possible as the result of 
gummata within the internal meatus, and may be 
associated with facial paralysis. Recently I had under 
my care a case of internal ear deafness and facial paraly- 
sis of syphilitic oiigin, in which rapid recovery was 
obtained from internal administration of iodides. The 
mditioa was presumably due to a gumma at the 
itemal auditory meatus. 
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CHAPTER XIV 

DEAFMUTISM 

Thu term deatmutisni implies tlwt the individual 
can neither hear nor apeak. Speeeh is learnt by imita- 
tion of sounds If the child is born deaf or becomes 
deaf at a very early age it is unable to hear and appre- 
ciate the varying sounda necessary for the productii 
of speech, and bo remains dumb. 

Deaf mutism may be congenital or acquired. It 
varies also in extent. Some deaf mutes are totally deaf 
to all sounds ; others may hear higli notes or very loud 
sounds, although tliey cannot hear the voice. 

Congenital Deaf mutism. — This is less frequent 
tlian tlie acquired form. It may eitiier be due 
to some deficiency in development of the auditory 
centre, or of the internal ear. As predisposing causes 
may be mentioned marriage between near blood rela- 
tions such as first cousins, and hei'edity, which may 
show itself not necessarily in the first, but only in tha- 
second or third generation. 

Acquired Deafmutlsm may be duo to many causey 
such as corebro -spinal meningitis, acut« specifio 
fevers, especially scarlet fever and mumps, hereditary 
8yi)hilia, and iiiflanimationa and injuries of the iatemftl 
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ear. Adenoid vegotatioiiB are a predisposing cause of 
deaf mutism by causing middle ear suppuration in 
infancy. 

^ If a child is born deaf it will remain dumb ; if the 
hearing ia loat between tlie agea of four and seven the 
child may possibly retain whatever speech it has already 
leamt, but, as a rule, owing to neglect, it gradually 
becomes inarticulate in its speech and finally dumb. If 
the deafness occurs after the scvcnUi year of life it 
should be possible to retain the power of speech, although 
there is always a tendency for tliis to become indistuict 
unless great care is taken to make the patient articulate 
clearly. 

Treatment. — If deafmutism is acquired, it is first 
necessary to remove any possible cause giving rise 
to the deafness. The nose, throat and ears should be 
carefully inspected. In somo cases nothing abnormal 
ia found, and the tuning-fork tests may show the presence 
of complete internal ear deafness. In other cases there 
are definite signs of old middle ear catarrh with retraction 
of the membrane, or old or rocont middle ear suppura- 
tion. Usually in these cases the tuning-fork tests show 
that the internal ear is affected to a greater or lesser 
extent in addition to the middle ear aftection. The 
ears should be carefully tested to determine the extent of 
the deafness. The Eustacliian tube ia then catheterized, 
and careful note made of the condition as to whether 
there is free entry into the middle car or not, and whether 
titiere ia any change produced in the appearance of the 
tiympanic membrane by inflation. The licaring is again 
tested to see if there is any improvement in the hearing. 
In an infant or small child this procedure must 
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carried out under a general anaesthetic, and tlie mother 
should be told to determine for herself, at home, whether 
any improvement has taken place. If improvement 
does take place, the treatment of inflation should be 
continued. If adenoids are present they should be 
removed, and any inflammatory or suppurative process 
of the middle ear must be treated: If there is any 
remnant of hearing the patient should be tested with 
a speaking tube ; it sometimes happens that words 
can be heard through it, and if the patient has previously 
been able to hear, much may be done by tJiia means 
to educat* his power of speech. It must be remem- 
bered, in testing deafmutes, that sometimes they seem 
to hear loud sounds such as slamming of doors and 
stamping of the feet on the floor ; this, however, is due 
to concussion and not to hearing. 

As internal medicaments strychnine may bo given, 
and if there is any reason to suspect syphilia, mercury 
and potassium iodide. Unfortunately, it is usually 
too late for tiiese measures to have any effect. 

Education of Deaf Mutes. — There are two 
methods : — 

(1) The French method, or speaking by signs and by 
the use of a finger alphabet. 

This method has its limitations in that it enables the 
patient only to converse with tliose who understand 
the deaf and dumb alphabet. 

(2) The German or Oral method. — The deaf mute is 
taught by moans of lip-reading and by sense of touch. 
The pupil observes the movements of the lips and face 
of the teacher, and at the same time by placing his 
band over the tliroat of the teacher feels the movements 
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and vibrations of the larynx. The education of a iloaf • 
mate is a very tedious and long process. 

The children of the poorer class should Ix^ ))bu'iHl in 
a school for deaf mutes ; in the richer class(>s tho Hi>r- 
vices of a nursery governess who also is a tca(*hor of 
lip-reading should be obtained. Although deaf nuiti's 
may be taught how to speak and to know what in 
being said, owing to their inability to hear their own 
voice their tone of speech is frequently very nionot onoun 
and indistinct. 
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CHAPTER XV 

DISEASES OF THE NOSE AND NASO-F( 
IN RELATION TO DISEASES OF THE 1 

As bus already been stated, ii'^isal catarrh, nasal 
obstruction, or the presence of adenoids are most 
important factors in causing and maintaining middle 
ear inflammation or suppuration. 

In. tlie treatment of the noso, or in considering tiie 
question of removal of adenoids, tlie relation of the 
aural affection to theao diseases must first be carefully 
considered. 

When there in a definite history of increasing deafness 
or attacks of earache or middle ear suppuration occurring 
as a sequela of nasal or post-nasal catarrh, conservative 
or operative treatment on the nose becomes necessary. 
When, however, in the course of a chronic middle ear 
catan-li or otosclerosis, only a slight obstruction of the 
nose is accidentally discovered, operative treatment 
ia unjustifiable, especially if the post-nasal space appeaa« 
healthy and the Eustachian tubes patent. 

Nasal Obstruction. — The nasal obstruction may 
be duo to some acuto transient catarrh or to some 
more permanent chronic condition. Frequently the 
catarrh begins in the nose and spreads backwards, 
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involving the ear. During the stage of Ai-ut* middin 
ear catarrh or inflammation only the simpltvst iiiviuuros 
should be carried out. 

Treatment. — A nasal douche should not hv ^Wvn. 
It is sufficient to prescribe an iulmliU-iou of lutTilhul 
as follows : — 

Menthol 3l 

Ol. Ceasim |1|v 

Spt. Vini. Rect Jt 

S. Turn or three ilropa lo be poured into a pin! 0/ iiviirr at 1 40 ' 
Fah. and the steam lo be inhaled throitgh the iiore. 

Or the nose may be froqwontly spmyod l)y 
means of an atomiser with the following oily solution :— ■ 

Menthol . . . . . K''- '^ 

Camphor . . . . . . |1T< 3 

OU of Euciilyptiia . . , ij). It 

01. Aragydal. Diilo Jl, 

H the congestion of the nose is very great, teinporury 
' fslief may be obtained by using a spray contaminj( a 
' Bmall quantity of adrenalin and cocaine. 

Where there is a general sligiit catarrh of the muf^oiis 
\ membrane of the upper respiratory tnu^t, tlio unn 
I of an Ammonium Chloride Inhaler may be of con- 
■iderable benefit. It consists of a sointion of hydro- 
chloric acid and ammonia whose fumes are brought 
tf^ther in a bottle, and the nascent anunonium chloritlo 
r is inhaled into the moutli and exhaled out of the t\rmi. 
I Sa some cases considerable relief is experierw^ 
L filling the mouth with the vapour, and then doin(( \»V 
■jva's method of inflation - but tlie patient tAttn\>i 
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warupd not to do thia too frequently. After the acute 
nosul and middle ear catarrh have passed off, if the 
nasal obstruction atUl continues, the nose should bo 
carefully inspected. The obstruction may be due tO 
a chronic swelling of the raucous membrane of the 
turbinates, especially of the posterior extremities oi\ 
the inferior turbinates ; to deviation of the septum 
to a septal spur ; to a combination of these conditions 
or perhaps to the presence of nasal polypi. 

The treatment depends on the condition found. 
If there is simple rhinitis accompanied by post-nasal^ 
catairh and much phlegm at tlie back of the throat, 
tlie ordinary alkaline nasal douche or a solution ofi 
either listerine, glycothymolin, or formolyptol, oi 
part in eight to ten of warm water, may be given. 

If there is no improvement, in spite of this tre.at- 
ment having been conacientiously carried out for two 
or three weeks, the nose should again be examined. 
Pledgets of wool soaked in a 1 in 2,000 adrenahn solution 
containing fi per cent, of cocaine should be inserted 
into the nose and left in situ for at least ten minutes. 
The effect of this solution is to diminish the vascularl 
turgescence ; but if the condition is one of chrooio 
hypertrophy with thickening of the submucous tissiW 
it will not be so affected. 

If the swelling is due to simple vascular tui^eseenoe 
it may only be necessary to cauterize the surface of the 
mucous membrane of the inferior turbinates. If 
however, the obstruction is due to chronic hypertrophy, 
or to the presence of a spur or polypi, further operation 
may be necessary. 

Enlargement of the posterior ends of the inferior 
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turbinates is ono of tlio moat frequent causes of poat- 
nasal catarrh, and therefore an important factor in 
maintaining the middle ear trouble. They should, 
therefore, be always removed. This procedure is best 
carried out by means of a snare either with or without 
a general anaesthetic, but the cocaine and adrenalin 
solution should not be used, as it will cause slirJnkage 
of the mucous membrane, and render the operation 
difficult, if not impossible. 

Adenoids are found in the earliest years of life 
and may even be congenital. They are by far the 
most common cause of middle ear disease in childhood. 
Their general symptoms and aft«r effects are now well 
known, and need not here be described except in so far 
as they relate to the ear. 

In a child adenoids should be suspected if nasal 
obstruction is a<:companied by intermittent attacks of 
deafness, earache or otorrhoea. With adenoids is often 
associated enlargement of the tonsils. On examining 
such a case there is either marked retraction of the 
drnm or signs of middle ear catarrh and inflammation, 
or there may be a perforation which is usually situated 
in tlie antero-inferior quadrant. The presence of adenoids 
predisposes to middle ear disease in that they cause 
inflammation of the mucous membrane of tlie post-naaal 
space wliich by extension involves the Eustachian tube. 

The treatment depends on the condition found. 
If tliere has been merely a slight attack of middle ear 
catarrh and the nasal respiration is as a rule free, and if 
the pad of adenoids is small, operative treatment is not 
necessarily indicated. The child should be taught to 
breathe through the nose, and to encourage this " breath- 



XH DISEASES OP THE EAR 

ing exercises " should be given. If there is i 
secretion from the noso, a mild alkaline nasal douche 
lotion should be given daily until the normal condition 
is restored. Ttio mother aliould be warned to watch 
tho child, paying special attention with regard to tlie 
occurrence of deafness, or any other symptom of middle 
ear catarrh. If this occurs in spite of simple conserva- 
tive treatment, operation will become necessary. Of 
internal medicaments the most ofhcacioua is a mixture 
containing equal parts of tho compound syrup of phos- 
phates of iron and iodide of iron, of which a teaspoonful 
may bo given three times a day. 

If there is obviously a large pad of adenoids causing 
definite nasal obstruction in addition to middle ear 
disease, operation should at once be advised. 

Operation is contraindicated during the period of 
acute middle ear inflammation and suppuration ; it 
should only bo done after the acute attack has subsided. 

The operation is a simple one, and after a little experi- 
ence is easily performed. If there is enlargement of 
the tonsUa, they should be removed at the same time. 
The danger of haemorrhage, as a result of this oper- 
ation, is exaggerated ; it very rarely gives any cause for 
anxiety. The adenoids may be removed either by 
means of a curette or forceps (see Plate XVIII). Both 
instruments are of service. 

Technique of Operation lor remova,! of Adenoids. — 
The operation should be performed under a general 
anaesthetic, preferably A.C.E. mixture. In perform- 
ing the operation the patient should lie on the oper- 
ating table on big back. It is not necessary for the 
head to hang over the edge of the table. Tho 
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^ operator stands on the riglit-hand sido of tlic imlipiit ; 
the anaesthetist places a gag in the left sido of 
the mouth and holds it in position, at tlie same limo 
supporting the head with his hands, A nurso sUmlH 
on the left of the patient, ready to turn tlie ]>atienfc 
over when necessary. After oxploring the post- 
nasal Bpaec with the finger to determine tho sise 
of the pad of adenoids, the curetto is iiitroduowl and 
! is rapidly passed beliind tlie palate, earo lieing tnken 
I that the uvula is not pressed up in front of it. The 
curette is then pulled forward against the soft palate 
( to make certain that it is in front of the adenoids and 
' behind the palate. The handle is then pressed down- 
wards against the tfioth of tlie lower jaw at the saino 
time raising the cutting edge of the curette so that It 
I rests against the roof of the post-nasal space. Tlio 
I curette is then pushed backwards, thus cutting through 
I the upper attachment of the adenoid growUi, The 
handle is then raised with a sweeping movoinont up 
r against the incisor tooth of the upper jaw ; this niovo- 
^ ment is continued in an upward direction so that, with 
, the upper teeth acting as a fulcrum, the cutting edge 
I of the curetto is hrouglit downwards so an to cut 
I through the posterior and lower attachment of tlio 
I growth. As a rule the pad of adenoids oornos away 
\ en masse. For a moment or two there may ho free 
* haemorrhage, during which period the nurse and the 
I anaesthetist turn the patient well over on to his right 
[ aide. Whilst the patient is in this position, the Niirgcon 
Lmay feel with his finger if all the adenoid tissue haa 
fefboMi removed. If not, after the blood lias heen rapidly 
Miopiied out of the mouth, the patient is partially tuniixl 
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again on to his back, and with the forceps the remaioiiig 
adenoid tissue is quickly picked away. During tho 
operation care must be taken that the patient is not 
too deeply anaesthetised, so that the power of reflex 
swallowing remains, in order to prevent blood getting 
into the larynx. The best method to arrest Jiaemorrh- 
age after the operation is to sponge the face with 
ice-cold water. 

The after-treatment consists in keeping the patient 
quiet for two or three days in a room of even tempera- 
ture, if necessary only giving light diet. Local treat- 
ment such as syringing of the nose is to he avoided. 
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cerebellar, 259, 262, 267, 282 

extradural, 242 

intracranial, 259 
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of the mastoid process, 189 

of the middle ear, 126 
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diagnosis, 195 
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complications of, 211 
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Acute myringitis, 53 
Acute otitis media, 126 

complications of, 129 

diagnosis of, 130 

prognosis of, 130 

symptoms of, 127 

treatment of, 130 

in infants, 136 
Acute primary inflammation 
of the mastoid process, 189 
Acute tuberculous disease of 

the middle ear, 127, 290 
Adenoid vegetations, 303 

removal of, 304 

curettes, 304 
Aditus and euitrum, 69 
After treatment of complete 

mastoid operation, 224 
Air conduction — in tuning-fork 

tests, 67 
Anatomy — 

of external meatus, 8 

of internal ear, 270 

of lateral sinus, 248 

of mastoid process, 186 

of middle ear, 68 

of tympanic membrane, 50 
Angiomata of aiu*icle, 6 
Annulus tendinosus, 52 
Anti-staphylococcic vaccine, 21 
Antiseptic treatment in middle 

ear suppuration, 164 
Antrum, mastoid, 186 
Artificial — 

aids to hearing, 182 

ears, 1 
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Ceruminous glands, increiused 

secretion, 14 
C hanges in chronic middle ear 
suppuration — 
in tympanic membrane, 156 
in tympanic cavity, 166 
Cholesteatomatous formation, 

161 
Clicrda tympani nerve, 62 
Chronic disease of the mastoid 
process, 212 
complications of, 214 
diagnosis of, 214 
indications for mastoid oper- 
ation, 216 
prognosis of, 231 
s3niiptoms of, 213 
treatment of, 216 
Chronic middle ear catarrh, 93 
artificial perforation in, 112 
cutting through adhesions 

in, 113 
electrolysis in, 108 
Eustachian bougie in, 105 
incision of posterior fold in, 

114 
inflation in, 100 
injections in, 102 
massage in, 109 
ossiculectomy in, 114 
prognosis of, 119 
symptoms of, 96 
tenotomy of tensor tym- 
pani in, 114 
tests of hearing in, 99 
treatment of — 

non-operative, 100 
operative, 112 
Chronic middle ear suppura- 
tion, 149 
attic suppuration and caries 
of the ossicles, 167 
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treatment of, 164 
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operative, 175 
Classification of middle ear dis- 
ease, 63 
Complete mastoid operation, 
vide radical mastoid opera- 
tion, 219 
Compressed air in treatment of 
chronic middle ear dis- 
ease, 103 
Cone of light of tympanic 

membrane, 52 
Congenital — 
deafmutism, 296 

malformations of external 
ear, 1 

atresia of external auditory 
caned, 31 
Curettes — 

for removal of adenoids, 304 
for removal of granulations 
in tympfimic cavity, 178 
Crusts in ear, removal of, 16 
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External auditory meatus — 
exoetosis and hj^erostosis 

of, 35 

foreign bodies in, 24 

furunculcteis of, 17 

necrosis of, 43 

new growths of, 47 

otomycosis of, 45 

sinus of, 10 

stenosis of, 30 

stricture of, 33 

syphilis of, 46 

ulceration of, 43 

wounds of, 12 
Extraction of foreign bodies 

from meatus, 24 
Extradural abscess, 242 

symptoms of, 243 

terminations if no operation, 

244 
treatment of, 243 

Facial — 
canal, 60 

nerve paralysis, 234 
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ovalis, 60 
rotunda, 52, 60 
Fibroma of auricle, 6 
Fissiu-es of Santorini, 8, 21 
Flaccid membrane, 181 
Floor of tympanic cavity, 60 
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anterior, 50 
posterior, 114 
Foreign bodies in external 
meatus, 24 
treatment of — 
syringing, 25 
extraction by instru- 
ments, 27 
operation, 29 



Fracture of glenoid ft^ssa, 13 
Furunculosis — 

of external meatus, 17 
occurring in combimition 
with chronic middle ear 

suppuration, 215 
diagnosis from mastoid ab- 
scess, 197 

G Alton's wliistle, 70 
Galvanism — 

in chronic middle ear ca- 
tarrh, 117 

in facial paralysis, 238 
Gelle's test, 70, 72, 272 
Globe multinebulizer, 77, 103 
Gouge, mastoid, 202 
Granulations in tympanic cav- 
ity, 159, 170 
Gray's solution, 134 
Gruber's speculum, 11 

Haematoma auris, 2 
Hartmann's canula, 174 
Hetui mirror, 10 
Hearing, tests for, (i4-72 
Henle, spine of, 187 
Herpes of aurit^le, 5 
Hyperacusis, 97 
Hypertvestliosia acust ica, 97 
Hyperostosis of external mea- 
tus, 35 



Impacted coriimon (wax), 16 
Incision — 

of posterior fold, 1 14 

Wilde's, 200 
Iiicisura Uivirii, 50 
InciiH, 52, 58 
Incus hook, Zerorii's, 177 
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lodidofl in otosclocosia, 123 


^H of external meatus, 17 


Istluoua— 


^H of labyrinth, 2S1 


of auditory meatus, 9 


^H (auute) of mastoid pcooesa. 




^f (acute) of middle ear, 125 


JOGUIAB vem, Ugation of, 255 


Inflation of middle ear, 72, 88, 




131 


Labybibth, 270 


cttthetorization, 74 






tion of, 281 


points to notice before, 77 


suppuration of, 282 


Politner's method, indiru- 


Lateral sinus — - 


tiona for, 74 


anatomy of, 248 


Valsalvfl'a method. 72 




Influenaa, diaeaBus of ear in. 


LeptomeningitiH, 2441 


288 


Ligation of jugular vein, 25B 


Inner wall of tympanic cavity. 


indications for, 25(1 


sa 




Inoculation treatment in tu- 


ear, 10 




Liston'B forceps, 285 


Internal ear, anatomy of, 370 


Lucae's probe, 109 


MeniSro'a diBousB, 278 


Lumbar puniiture, 247 




Lupua of auricle, 


tioQ of, 281 






MALFORMATiONa of auHcle, 1 


symptoraa of diseoBos of, 272 




tinnitus in diseaseB of, 272 


Malleus, 61, 52 


vertigo in diseaseB of, 274 


Mosaage in clironio middle 


Intracranial disease of otitic 


ear catarrh, lOB 


origin, 240 


Mastoid process— 




acuto mflamniBtion of, 189 




eumplications ot. 211 


proguoHiB of, 209 


occurring in chrooio . 




mastoid disease, 216 


extradural abscess, 342 




lumbar pimoture, 247 


anatomy of, 186 


meningitlsi 2** 


chronic diaeasea of, 212 


septic tluijmboBia of lateral 


iximplications of, 214 


ainufl, 248 




tempoto-aphenoidal abscaaa, 


prognosis of, 231 


259, m, 265 


symptoms ot, 213 


Intmtympaaic muBcles, 01 
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Mastoid process, operation for 
in chronic diseases of — 
after results of, 231 
after treatment of, 224 
difficulties- of, 233 
indications for, 216 
modifications of, 228 
Mewtoiditis, Bezold's, 191, 194, 
Measles, diseases of ear in, 285 
Meatus, vide external auditory 

meatus. 
Medicated bougies, 107 
Medicated fluids and vapours, 

102 
Meniere's disease, 278 

symptom-complex, 97 
Meningitis, 244 

meningitis serosa, 245 
Methods of cleaning ear, 140 

(1) dry method, 140 

(2) syringing, 140 
Middle ear — 

acute catarrh of, 83 
acute inflammation of, 125 
acute suppuration of, 138 
anatomy of, 58 
chronic catarrh of, 93 
chronic suppuration of, 149 
classiflcation of diseases of, 

63 
diseases of, 58 
inflation of, 72 

Slirrors, head, 10 

Mishaps occurring during in- 
flation, 80 

Mobilization of ossicles, 110 

Modifications of the mastoid 
operation, 228 

MultinebuUzer, Globe, 77, 103 

Miimps, diseases of ear in, 
288 

Myringitis, acute, 53 



Nasal obstruction, 300 
Nausea and vomiting — 

in chronic middle ear ca- 
tarrh, 96 
in intracr€uiial disease — 
intracranial abscess, 261, 

262 
lateral sinus thrombosis, 

251 
meningitis, 246 
in internal ear disease, 281, 

282 
in Meniere's disease, 279 
Necrosis of the external mea- 
tus, 43 
New growths — 
of auricle, 6 
of external meatus, 47 
Nose and naso-phcu'ynx, dis- 
eases of, 300 
Nystagmus — 

in caries of external semi- 
circular canal, 275 
in cerebellar abscess, 262 
in internal ear suppuration, 

282 
in Meniere's disease, 279 
in meningitis, 246 

Opebation — 

acute mastoid disease, in, 
202 

adenoid vegetations, for re- 
moval of, 304 

cerebellar abscess, for, 267 

cerebral abscess, for, 265 

chronic mastoid disease, in, 
219 

exostoses and hyperostoses, 
for removal of, 38 

foreign body, for removal 
of, 25 
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Ojierfttion^ 


OtosclBCOsia, 


funinciiluBiH, in. III 


progmiais, 124 


grannlaliona, for remcivul of, 


symptoms of, 121 


170 




iiilcrnol ear auppuration, in, 




283 


Paracentehib— 


lateral sinus thrombcraie, in, 


indications for, 132 


253 


mistakes to avoid in doing. 


ligation of the jugular vein. 


135 


of. 267 


technique of, 133 




Paracusis Willisii. 07, 122 


paninenteais, ot, 133 


Paralysis of the facial nerve. 


polypi auris, for removal of, 


234 


172 


diagnosis of, 236 


semieiroulBr cauala, removal 




uf, 278, 283 


symptoms ot, 237 


Schwflrtze'B operation, 200 


treatment ot, 237 


Stauke's operation, 228 




Bkin grafting, of, 229 


ternal meatua, 45 


Wilde's incision, 200 


Perforation of tympanic mem- 


Opti(! neuritis, 261 


brane— 


Oawdes— 


in acute middle ear sup- 


oariea of, 157 


puration, 141, 142 


function of, 80 


in chronic middle ear sup- 




puration, 153, 154, 155 


in chronic middle ear entarrh. 


diagnosis ot, 153. 154 


lU 


a dry, 180 


in chronic middb ear sup- 


position ot, 141 


puration, 175 


size and position of, 141 


in interntil ear diaeaae, 278 


traumatic, 55 




Perichondritia of auricle. 3 




Petro-squamuuB suture, 60, 135 


Otitis externa— 


Phciaphorua in otoaolBroaiB, 


circumacTipta (furunculo- 


123 


Bifl), 17 




diffuBa, 21 - 


Pohtzer'a- 


Otitis media, I2n 


AcoumelJ-r, M(i 


in infants, 135 


liag. 73 


Otitis interna. 281 


methuJ of inflation, 73 


Otomycosis, 45 


Polypi auria, 159, 172 


OtoBelaroBiB, 04, 120 


Position of patient for exami- 


diagnosis, 123 


nation of oar, 1 1 
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Post-meatal skin flaps, 225 
Post-suppurative adhesions, 

181 
Pravaz syringe, 103 
Probe, 159 
Processus brevis, 51 
Promontory, 52 

QuADBANTS of tyniponic mem- 
brane, 51 



HadicaIi mastoid operation 
219 
after results of, 231 
after treatment of, 224 
indications for, 216 
injury to facial nerve in, 233 
injury to dura mater in, 234 
injury to lateral sinus, 234 
modifications of, 228 
skin grafting in, 229 
Rarefacteur, 110 
Removal of — 

foreign body from external 

auditory meatus, 25 
ossicles (malleus and incus), 

175 
semicircular canals, 278, 283 
stapes-, 115, 182 
Rigors, in lateral sinus throm- 
bosis, 250 
Rinne's test, 68 
Rodent ulcer of external audi- 
tory meatus, 7, 48 
Roof of tympanic cavity, 60 
Rosenmiiller's fossa, 70 

Santorini, fissures of, 8, 21 
Sarcoma of external meatus 
49 



Scar of tympanic nionilHuiio>. 
142 
diagnosis of, 155 
impairment of hoiiring as m 

result of, 164 
treatment of, 181 
Scarlet fevor, diwast^s of cho 

ear in, 28(J 
Schwubach's tt>8t, 67 
Schwartzo's — 

mastoid oi)erati()n, 202 
indications for, 201 

instruments rtHjuiriHl in 
202 
tenotomy knife, I77 
Sebaceous cyst of Hurii»U». 7 
Semicircular canals, nMi*M)val 
of— 

in tuberculosis, 292 

in suppuration of internal 

ear, 283 
in \'ortigo, 278 

Septic thrombosis of |„toral 
sinus, 248 

Serous catarrh of the middle 
ear, 84 

Shrapnell'H membrane, 51 \r, 
Siogles pneumatic spoculuni 



81 



57 
iiin, 



in chronic middle (,„- 

catarrh, 109 
methods of use, 82 
uses of, 83 
Sigmoid sinus, 248 

Sin"« of exU,r„al „„.ut, 

nioatuH, 10 
Skin-grafting, 229 
«naro, WiUW^^ for rouu.. 

Sounds hoard on infl..*- 

rv,; 1 II '^"'Htion of 

middle ear, 80 '^ 

fepeakmg tubes, 182 
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SpenilB— 




aiiml. 11 


52 


Siogle'a pneumatic, ai 


Tenotomy of teuaor tympani. 


Speech, hearing power for, 61 


114 


Spine of Henle, 187 


Tests of hearing. 64 


supra-meatol, 187 


GeUe'B tests, 70 




in internal ear deafness, 72 


Stapedius muscle, 62 




Stapei, 00 


with Politieor's acomneter, 6B 


filiation of. 04, 120 


Rinne'H tost, 68 


removal of, 115, 182 


Schwabach's test, 67 


Stenosis of external moatuB, 


for upper limit, 70 


30 


with voice, 64 


Stricture of external meutus. 


with watch, 66 


33 


Weber's test, 67 


Subcutaneous injection for ren- 


Thrombosis (septic} of laterri 


dering Bitemal meatus 


sinus. 248 






171 




Sulcus tympanicuB, 60 


can spread. 248 




symptoms of, 250 


W ol attic, 157 


termination of, 258 




troattnent ot, 2G2 


acute middle ear. 138 


Tinnitus— 




in atute middle ear catarrh. 


^^ chronic middle ear, 140 


85 




in chronic middle ear ca- 


^H of labyrinth, 282 


tarrh, 00 


^^M Supra-meatal spine, 187 


treatment of, 116 


^^M Surgical emphysema, symp- 


in internal ear disease, 372 




treatment of, 276 


^K Syplulis, 2»4 


in otosdoroais, 121 


^H of auricle, 


Traumatic perforation of tym- 


^H of oxtemal auditory meatus, 




^H 


Tuberculosis of ear, 289 


^H of internal ear, 29S 


Tubal catarrh, 84, S8 


^H Syringe, Pravaz, 103 


Tuuing-forkH, 66 


^H Syringing, technique ot, 140 


Tympanic cavity, BB 




changes in clironio middle 


^^1 Teghkn tympani, GO 


ear suppuration, 168. 


^^M Tempo ro-sphenoidal abscesH, 




^B 2611. 21)2, 266 


tion 161 
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Tympanic cavity — 
contents of, 60 
granulations in, 159, 170 
polypi of, 169, 172 
Tympanic membrcuie — 
acute myringitis of, 53 
fiuiatomy of, 50 
fiuiterior fold of, 50 
appearance of — 

in a normal membrane, 
51 
in acute middle ear catarrh, 

86 
in chronic middle ear ca- 
tarrh, 97 
in acute middle ear sup- 
puration, 141 
in chronic middle ear sup- 
puration, 153 
changes in chronic middle 
ear suppuration, 156 
• cone of light, 52 

difficulties in examining, 52 
examination of a normal, 51 
posterior fold of, 50 
quadrants of, 51 
traumatic perforation of, 55 
Tjmipanic ring, 50 



Valsalva's method of infla- 
tion, 72 
Vapours, instillation of, 
through Eustachian tube, 
102 
Vein, jugular, 255 
ligation of, 255 
thrombosis of, 251 
Vertigo, 96, 274 
treatment of — 

in chronic middle ear 

catarrh, 118 
in internal ear disease, 
277 
due to lesion of semicircular 

canals, 274 
operative treatment for, 278 
Vomiting, vide nausea. 

Watch, testing hearing power 

with the, 66 
Weber's test, 67 
Wilde's incision, 200 

snare for removing polypi, 

172 
Wounds of external auditory 

meatus, 12 



Ulceration of external audi- Zeroni's incus hook, 177 

tory meatus, 43 Zygoma, 187 

Umbo, 51 Zygomatic ridge, 187 
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ology. — Ae liology . — Diagnosis . — Trea tment . — pera tiye 
Treatment. — Prostatectomy. Nature of the Enuclea- 
tion Operation. — Carcinoma of the Prostate, 



Physical Diagnosis, including diseases of the 
Thoracic and Abdominal Organs. 

A manual for students and practitioners. By Egbert 
Le Fevre, M.D., Professor of Clinical Medicine in 
the University Medical College, New York. 

1 Illustrated with 102 engravings and 16 -plates, %o/-net; 
post free, 4k. extra. 

I. Topographical and Relational Anatomy 
of the Chest and Abdominal Organs. — II. The Respira- 
tory System. — Inspection Palpation. — Percussion. — 
Auscultation. — Changes in Disease of the Respiratory 
System. — III. The Circtilatory System. — Inspection. — 
Palpation. — Percussion. — Auscultation. — Diagnosis of 
Diseases of the Heart. — Diagnosis of Diseases of the 
Pericardium.— Diagnosis of Diseases of the Blood Vessels. 
—The Abdominal Organs. — Inspection. Palpation, 
\ Percussion. Auscultation. Systematic X-Ray Examina- 
1 of the Chest and Abdomen. 

|[ This forms a thoroughly practical and carefully system- 
• i atised account of the more usual methods of examining 
\ the chest and abdomen, a clear description of the change* 

in various diseases is given and the test is very fully 

illustrated by diagrams. 
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Cancer of the Womh : its Symptoms, ^Diagnosis, 
Prognosis, and Treatment. 

By Frederick J. McCann, M.D. (Edin.) Fellow 
of the Royal College of Surgeons, England. Mem- 
ber of the Royal College of Physicians, London. 
Physician to the Samaritan Hospital for Women, 
London. Lecturer on Gynaecology, Medical Gra- 
duates College and Polyclinic, London. 

Fully Illustrated^ 20/- net; post free, 6d. extra. 

This book gives a concise account of the symptoms, 
diagnosis and treatment of cancer of the womb, and is 
illustrated by a large series of plates representing the 
actual specimens removed by the author. Each type 
of cancer as it occurs in the womb is illustrated by a 
short description of the case, and a plate representing 
the disease which has been removed. As the book is 
intended for the use of general practitioners, as well 
as specialists, a full description is given of the differential 
diagnosis, and a chapter has been added on the after 
treatment of vaginal and abdominal operations for 
uterine cancer. It is hoped that by the method of 
description adopted in the text, the disease may be 
detected in its early stages. 

Contents : Anatomical Introduction. — ^^Etiology. — 
Cancer of the Neck and Body of the Womb. — Spreading 
of Uterine Cancer. — ^Diagnosis. — ^Microscopical Ap- 
pearances and Diagnosis. — ^The Surgical Treatment of 
Uterine Cancer. — ^The Value of Vaginal Total Extirpa- 
tion of the Cancerous Uterus and the Extended Abdo- 
minal Operation. — ^The Treatment of Inoperable 
Uterine Cancer. — Sarcoma Uteri. — Deciduoma Malig- 
num. — Cases. — ^The After-treatment of Operations for 
Cancer of the Womb. 
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Jl Laboratory Handbook "/ Bacteriology. 

Bv Dr. Rudolf Abel. Medical Privy Councillor, 
Berlin. Translated by Dr. M. H. Gordon, MA., 
M.D., Oxon., B.Sc. 

loii Edition. 5/- net; post freg, ^. extra. 
This book, wliich has already reached the tenth edition, 
is the standard Laboratory book throughout Germany, 
it gives a complete account of ever)' important technical 
detail which is in practice in the Bacteriological Labora- 
tory. The translator has added those methods which 
in his own large experience have proved of value in the 
examination of air. A special article has been written 
by Dr. Houston o£ the Metropolitan Water Board, on 
the eiamination of water for sewage contamination. 
The work is brought up to date by an account of the 
present state of our knowledge with regard to Opsinins, 
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IN ACTIVE PRE'PA'H.ATION. 

Rotunda Practical Midwifery. 

By Ernest Hastings Tweedy, M.D., F.R.C.P.I. 

Master of the Rotunda Hospital, Dublin ; and E. M. 

Wrench, MjD., Assistant Master. 

This is a practical book on midwiferj', embodying the 
teachings of the Rotunda School. It contains no 
pathology or mechanics of obstetrics except where 
either is essential for understanding the proposed t 
ment. The conduct of normal labour is dealt with, 
the closest attention given to eveiy practical detail, 
however small, and all possible complicadons are treated 
in the same way. The authors devote the closest atten- 
tion to the management of the puerperal state and the 
earliest disorders of the infant, also to the causes and 
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immediate treatment of fever occurring in the puer* 
perium. The work is illustrated by over ico dra>viQgs 
and original photographs. 

Contents : The Diagnosis and Gire of Normal Preg« 
nancy. — ^The Management of the Normal Labour and 
Normal Puerperium in detail. — ^Abnormal Pregnancy 
from the Point of View of Treatment, — ^Abnormal 
Labour and its Treatment at the Rotunda. — ^The 
Abnormal Puerperium with accounts of Routine Treat- 
ment. — ^The Care of the New Born Infant. 

Cheap Diets in Tuberculosis. 

By Noel D. Bardswell, M.D., Medical Superin- 
tendent King Edward VIPs Sanatorium, Midhurst, 
and J. E. Chapman, M.R.CS. 

Diets for the Working Classes. 
By the same Authors. 

Fevers in the East. 

Their Clinical and Microscopical Differentiation, 
including the Milroy Lectures on Kala-Azar. Major 
Leonard Rogers, LM.S., F.R.C.S., F.R.C.P., 
Professor of Pathology, University of Calcutta. 

Fully illustrated with coloured plates. 

Life Insurance and General Practice. 
By E. M. Brockbank, M.D., F.R.C.P. Assistant 
Physician Manchester Royal Infirmary. 

Graco-Roman Surgical Instruments. 
By John Milne, M.A., M.B., Aberdeen. 

%vo, cloth, fully illustrated. 
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A SYSTEM OF SYPHILIS, by various authors. 
Edited by D'Arcy Power, M.B., F.R.C.S., and J. 
Keoch Murphy, M.C, F.R.C.S. Complete in Five 
Volumes. 
Introduction ; Jonathan Hutchinson, F.R.C.S., F.R,S. 
History : Professor Von Bloch, Berlin. 

Bacteriology: Professor Elias Metchnikoff, Paris. 
General Pathology : 

F. W. Andrewes, M.D., F.R.C.P. 
The Primary Stage in the Male : 

Colonel F. J. Lambkin, R.A.M.C. 
The Primary Stage in the Female : 

A. Shillitoe, M.B., F.R.C.S. 
Visceral Syphilis ; 

Professor William Osler, F.R.S. 
Syphilis of the Nervous System : 

F. W. MoTF, F.R.S. 
Mental Affections of Syphilis ; 

Charlzs A. Mercier, M.D., F.R.C.P. 
Congenital Syphilis r 

G. F. Still, M.D., F.R.C.P. 
Surgery of Syphilis : 

D'Arcy Power, M.B., F.R.C.S. 
Syphilis in connection with Life Insurance : 

P. H. Pye Smith, M.D., F.R.C.P. 
Medico Legal Aspects : 

Stanley Atkinson, M.B. 
Syphilis in connection with Obstetrics and Gynaecology : 

W. J. Gow, M.D., F.R.C.P. 
The Eye : Devereux Marshall, F.R.C.S. 
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The Nose and Throat : 

St. Clair Thomson, M.D., F.R.C.P. 
The Ear : Hunter Tod, M.B., F.R.C.S. 

Diseases of the Skin : 

Phineas Abraham, M.D., F.R.C.S. I. 
The Public Services — 

The Navy : Fleet-Surgeon, E. P. Mourilyan. 

The Army : Introduction by the Director-General 

of the Army Medical Corps, Sir Alfred 
Keogh, K.C.B. 
Colonel Melville, R.A.M.C. 
Colonel Lambkin, R.A.M.C. 
Colonel Leishmann, R.A.M.C, F.R.S. 



PREVIOUSLY ISSUED. 

The T^aihology of the Eye. 

By J. Herbert Parsons, B.S., D.Sc. (Lond.), 

F.R.C.S. (Eng.), Curator and Pathologist, Royal 

London (Moorfields) Ophthalmic Hospital ; Lecturer 

on Physiological Optics, University College, London. 

In Four Volumes, with over 700 illustrations. Royal 

^vo, cloth y 15/- net, each ; post free, 6d. extra. 

Separate prospectus post free on application. 

The Arris and Gale Lectures on the Neurology 

of Vision. 

By J. Herbert Parsons, B.S., D.Sc. (Lond.), F.R.C.S. 

(Eng.) 

De7ny %vo, paper, 2/6 net ; post free, 2d, extra ; 
2 coloured plates and 22 illustrations. 

Trachoma. 
By Dr. J. Boldt. Translated by J. Herbert 
Parsons, D.Sc, F.R.C.S., and Thos. Snowball, 
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M.B., CM., Burnley. With an Introductory Chapter 
by E. Treacher Collins, F.R.C.S. 

Royal Ss/D, 7/6 n^l ; post free, ^d. extra. 

The Treatment of Diseases of the Eye. 

By Dr. Victor Hanke. Translated by J. Herbert 
Parsons, B.S., D.Sc. (Lond.), F.R.C.S. (Eng.) ; and 
George Coats, M.D, F.R.C.S. (Eng.). 

Croion ivo, cloth, 3/6 net ; -pan free, ^d. extra. ' 

Denial Materia Medico, Therapeutics and Pre- 
scription IVriting. 

By Eli H. Long, M.D. 

Cloth, 15/- net; post free, 6d. extra. 

Criminal Responsibility. 

By Charles A. Mercieb, M.D., F.R.CP., F.R.C.S. 
8vo, cloth, 7/6 net; post free, ^d. extra. 
Contents : Responsibility. — Voluntary Action. — 
Wrong- Doing. — Insa nity . — M ind . — Mind {co atinue d) . 
Conditions of Responsibility. — The Answers of the 
Judges, 

Ophlhalmological Anatomy, with some illustrative 
Cases. 

By J. Herbert Fisher, M.B., B.S. (Lond.), F.R.C.S. 
(England). j^^y^i g^^^ illustrated, 7/6 net. 

English Medicine in Anglo-Saxon Times. 
By F. J. Payne, B.A., M.D., F.R.C.P. 

23 illustrations, Svo, cloth, 8/6 1 
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Oxford University Press. Warwick Square, E.C. 
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